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This precision Analyzer and Point to Point 
Resistance Tester included with our training. It 
is of the latest design and construction, will test 
all circuits equipped with latest six and seven-pin 
tubes, and cannot become obsolete or out of 
date. Equipped with an improved type 2% 
D’Arsonval Meter, etc. 
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Skilled service men are needed now more than 
ever to service the modern all-electric radio receivers. 
The day of the tinkerer is gone. By becoming a 
certified R.T.A. Radio Technician you can make 
bigger money, full time or spare time, and fit your¬ 
self for the big-pay opportunities that Radio offers. 

TIIAIX AT II03IK—XOW 

Now is the time to get ready for these better pay radio 
jobs. Our training will qualify you quickly. In addition 
we furnish you, free of extra charge, a high grade Pre¬ 
cision Analyzer and Point to Point Resistance Tester. 
This remarkable instrument, together with our training, 
will enable you to do expert work in a short time. 

85 to 815 A WEKK —KXTItA 

Our training is practical and designed to help you 
make extra money at the very start. With the first lesson 
I give you a series of over thirty spare-time Money 
Making Plans that will enable you to make from ^5 to 
^13 a week extra, and more. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. R-5 4513 Ravenswood Ave, Chicago, III. 


Our training is up-to-the-minute and thorough in 
every detail. All late subjects are covered—automatic 
volume control, R.F. pentodes, diode detection, delayed 
and amplified A.V.C., automatic noise suppression, dual 
channel audio amplification, all-wave superheterodynes, 
acoustically compensated volume control, etc. 

EXIMMtSEII KV EEAIIEIIS 
OE THE IMIE8TIIY 

Our modern training is endorsed by Leaders of the 
Radio Industry. We have in our files over thirty letters 
from them recommending our training to those who 
want to make good quickly in radio. 


3lail t'auiMMi — Xow 

RADIO TRAINING ASSOCIATION OF AMERICA 
4515 Ravenswood Ave., Dept. R*5 
Chicago, Ill. 

Gentlemen—Please rush me more details of your practical endorsed 
training course in Radio. 

Name . 

Address .— 

City Slate 
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Ten Weeks of Shop Training 

Fay Your Tuition After Graduation 

VVe don't teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment~on scores of modern Radio Receivers, huge Broadcasting equipment, the 
verv latest and newest Television apparatus, Talking Picture and Sound Reproduction equip¬ 
ment, Code Practice equipment, etc. You don't need advanced education or previous expe¬ 
rience We give you - RIGHT HERE IN THE COYNE SHOPS - the actual practice and 
experience you'll need for your start in this great field. And because we cut out all useless 
theory and only give that which is necessary you get a practical training in lU weeks. 


fw the Radio 


Trained Man 


Don’t spend your life slaving away in some dull, hopeless job! Oon t be 
satisfied to work for a mere S20 or S30 a week. Let me show you how to 
eet your start in Radio - the fastest-growing, biggest money-making game on earth. 

Jobs Leading to SalaHes of $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester—-as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of ^broad¬ 
casting Station — as Wireless Operator on a Ship or Airplane, or in 1 alking 
Picture or Sound Work- HUNDREDS OF OPPORTUNITIES for a real future m Radio! 


TELEVISION ana TAIKINC PIQURES 


And Television is already here? Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to LU Y JN ^ 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a peat new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I’ll take you here in my sh9ps and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel¬ 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter¬ 
ested in your future here is the chance of a life time. 
Mail the coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually trasmit your own Television programs over our mod¬ 


ern Television equipment. You work on real Talking Picture 
machines and Sound etjuipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you U need 
—in 10 short, pleasant weeks, 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all or a good part 
of theirliving expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested—proven beyond all doubt. You can find out 
every thingabsol utely free. Just mail coupon for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 54*8H Chicago, Ill. 
Mail Coupon Todayjor A Uj the^f^s _ 

! H. C. LEWIS, President 

1 Radio DiYision, Coyne Electrical School 

2 soo S. Paulina St., Dept. S4-8H Chicago, IlL 

I Dear Mr. Lewis:—Send me your Big Free Radio Book, and 
I all details of your Special Offer, including your “Pay After 
I Graduate” offer. 

I 

j Name . 

I 

■ Address .. 
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IN OUR NEXT FEW ISSUES; 

AMPLIFIED CHIMES FOR SCHOOL OR CHURCH. Here 
is a novel idea for Public Address and Service Men, or for 
the general reader who is looking for something new in 
radio or sound work. Chimes that can imitate those of 
famed Westminster, or with which melodies may be played 
—very useful for churches or schools, or for the home for 
that matter. The associated equipment of amplifier, mike 
pick’Up, and sound projecting systems are all described. 

UPLIFTING THE SERVICE PROFESSION. Mr. F. E. Colt, 
a Service Man himself, discusses some of the salient fac¬ 
tors in conducting an efficient and well paying service 
shop. And incidentally, he includes some very pertinent 
remarks about the problems that confront the Service 
Man of today, particularly in regards to whether radio 
servicing is in the “Job” class, or a profession. 


RADIO*CRAFT is published monthly, on the flfth of tho month proceding 
that of date; Its subscription price it $2.50 per ye.r. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, 111., « saeond*clasi matter ur>der the act of 
March 3. 1879. 

Text and Illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright ownea. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub- 
icription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for Information, 

Copyright 1934. Continental Publications, Inc. 


HUGO GERNSBACK, President |. S. MANHEIMER. Secretary 

Published by Continental Publications, Inc, Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 96-98 Park Place, New York City. Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, ||). 
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St., 
Los Angeles, Calif. 

London Agent: Hachette & Cle., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette 4 Cle., Australian Agent: McGills Aganey 
111 Rue Reamur 179 Elisabeth $t., Melbourne 
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CLEARS $4,500 IN 
18 MONTHS 

‘MIcforc tjikiiitf your Radio 
CoiiiNu I was making; $18 a 
week. I came here three 
yesirs a^co JhhI in the past 
months I made about $4»500 
in Radio. I cannot say too 
iniicli for the wouflerful lielp 
I have received from N.R.I.” 
Nm-1 W. Ray, 

American Natl. Hank Hldt;.. 

Gadsden. Alabama. 


SPARE TIME WORK 
PAYS $18 A WEEK 

"'I only do spare time 
Radio work and average $18 
a woek. People who in go«I 
limes would I my a new Radio, 
now have the old one fixed.” 
Stephen J. Drapehaty, 

407 Wunderlich Avenue, 
Barberton. Oliio. 


to fill a 


GOO 




in Radio 


(Mip the coupon and mail it. I*m so .^uic that I can 
train yon at home in ynur spare time for a ;;ood job 
ill Kadio tlnit Til send you my first lesson free, lOx- 
amine it. read it. see ln»w clear and easy it is to iitider- 
htaml. Tlten yon will kn<»w why many men with less 
than a graintnar school eiliication and no technical ex¬ 
perience hav<* become Itadio Kxperts and are earning two 
to tluee tinn's their former i»ny as a result of my training. 

MANY RADIO EXPERTS MAKE $40, $60, 
$75 A WEEK 

In loss than 15 years, the Itadio liulnstry has grown 
from a few mil lion* to hundreds of millions of dollars. 
Over rUKt.uutt jubs liave been cfeateil by this growth, 
and titoiisaiids more will he crealed by its continued d«‘- 
velopinc'ut. .Many men and young m^n with the right 
training—the kind of traituug I give you in the X. R. I. 
roiusc—liave st«'pped Into Kadio at two and tliree times 
tlieir forimu- salaries. 

GET READY NOW FOR JOBS LIKE THESE 

Broadcasting stations use engineers, operators, station 
managers and pny up to .55,0ud a year. Manufaeturers 
eontiiiually employ testers, inspeetors, foremen, ejigineers, 
servicemen, buyers, fur jolis pa.viiig up to $7.51 M) u year. 
Radio operators on ships enjoy life, see (Ite world, witli 
board and lodging frt'e, and get good jmy besides. Iteulei’s 
and johhers employ sei vi< etnen. salesmen, buyers, managers, 
ami pay tip to $1UU a w(*ek. My hook tells you about these 
and many other interesting Radio Jobs. 

MANY MAKE $5, $10, $15 A WEEK EXTRA 
IN SPARE TIME ALMOST AT ONCE 

The day you enrcdl with mo, I send you instructions 
which ytm should master (juickly fetr doing Radio jobs 
euiiiiiion ill must every n<'lgbborlnMid, for spare time niouey. 
Thnnighout your training, I .send you Informal Ion for 
servicing pontilur makes of sols 1 1 give .’lou the idaiis 

and ideas that liave made $*jmt to .*j!l,uott a year fm* 
X. R. I. men in their sjiare time. My t’ourse is famous 
as the Course that paj’s for itself! 

TELEVISION, SHORT WAVE, LOUD 
SPEAKER SYSTEMS INCLUDED 

There‘s opportunity for yi.ii la Radio. It.s future is certain. 
T» li*vi8ii iii. '.iiort \vav<. hiihl speaker systems, police Radio, 
iiitunioMlc Ra<li i, atrerafl Radf.)—:ii rvery branch, de\eli-|i- 
iii-Ms jnd iinprowini'iii s , i-i* t,ikfng jdiici-. H're i- :i rtal 
riitiir- fer tliiiusands lii-I thousands of 
R.i-11 >—iiu'ii will, N R. 1 tiiiiitng. 
oticns the road to good pay and success. 


men who reallv know 
Get the training that 


CHIEF OPERATOR IN 
THEATRE 

■■\\1icn I cnroUeil with 
N R, I., I work**)! on a 
fann. I iiu n<o\ Chkf Op*, 
ciaior at llic .'ilijcliu lln-- 
at|T, I hi\( jll the R.i.lro 
Work I can do on the side. 
V nr Cimrsc i'. thi- l.i«t I 
liave evor sceii. It is so 
easy anyone can learn by 
it.’’ 

\V. A. Martin, 

Box GOl, 
Artesia, X. Mcx. 


YOU GET A MONEY BACK AGREEMENT 

I am so sure that N. R. I. can train yon salMaetorily 
that I will lijne \n writiM\r t>> n fund I'Virv |,■>|■l■^ /if 
Vour tuition if von ji i> n, t SiitTofi, ,| witli jny Lessons 
mid In.strui-lion Senice upon complctioti. 

FREE 64-PAGE BOOK OF FACTS 

Mail the coupon n<o\ In addition to the samfde h*ssiii» I 
se rl in\ boiik. ■‘Rli-li R<W:ildH ill R Ifii," It t. II-. yt ii ,il. .|it 
till' opportiinit ic.s in R.idi i; t-lls yon alioiit m\ fiurs*-; \\li:it 
atlii-rs who Iiii\e I ik<>i it ar^ dnii's: utiil making This ..fiir l- 

.. ti- iiiiN ami ft fills fclliw !)\ir 1 .i vtaiv ,,l,l t n 1 .iiit wli_t 

Radio olfers }‘ou without tin* slightest obligation. At'T X<>\\ 
Mail Coupon ii| an envelope or paste it on a Ic post canl. 

J, E» SMlTHy President 

National Radio Institute, Dept, 4EX, Washington, D, C, 


SPECIAL Radio Equipment 
for Broad Practical Experience 
GivenWithoutExtra Char ge 

!\Iy Course is not all theory, ITl show you 
how to use my special Radio Equipment for 
conducting experiments and building cir¬ 
cuits which illustrate important principles 
used in such well-known sets as Westing- 
house, General Electric, Philco, R.C.A.. Vic¬ 
tor, Majestic and others. You work out with 
your own hands many of the things you read 
in our lesson books. This 50-50 method of 
training makes learning at home easy, inter¬ 
esting. fascinating, intensely practical. You 
learn how sets work, why they work, how 
to make them work when they are out of order. 

Tniiiiing like this shows up in 
your pay envelope—when you 
graduate ,vou have had training 
and experience — youTe not 
simply looking for a job 
where you can get e.x- 
perlence. 


With N. R. L equipment you leant to hiiild and 
tlinrougld.v understand set testing equipment— 
you eaii ii'se N. U. I. equipment in your spare 
time seiwice w'nrk for extni inoiiey. 


I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 


.1. K. S3IITII. ITesideiit 
Vatlunnl Kudi^ Institute, 4KX 

Washington, 1), C', 

I want to take advantaKC of your offer. Without 
ohliititbie lie ^eml me vuiir Free Sample Lesson snd 
yunr iMHik. “Ukli ItowarJa in ludlo." (Please print 
plainly.) 

Nome .. . . . i ... 1 i -if/c , , , T, . . . 


TheFamous Coarse That Rays For Itself 
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There s plenty of Servicing Material 


in the NEW 

T he necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, includinR the new CONSOLI¬ 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon tliem for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER¬ 
VICE MANUALS. 


In preparing this new edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 


1 lio illustrations in tho 10:14 Manunt arc nioro oxnlicit 
than lM»foro : inasmin lj ns llip Ulajrrams nro not limited to tho 
schoinaiie cir<‘uit. but other illustrations show tho parts lay¬ 
out. positions of trininiors, noiitralizors. otr. Tluuo aro 
bundrods of now ciivuits inrluderl. and not one fnmi anv 
previous e<litions of the manuals has lK‘en repeat<*<l. This 
wr uuconditiunallff ffuarontve. 


years, the 10:14 Manual also includes a 
F KK QUi:.‘4T10N AM) ANSWKIl SKKVIt’K. In each hook 
will he fouinl lir» coupons, whnh entitle you to free consul¬ 
tation on any rutlio service topic, 'i’liese f'liupons iiive you a 
coni|)lete mail servp'e—questions on Kervi<‘ing and operating 
any set or eircuit are answered promptly and aeeurately 
by tlic editors. Keniemher that, at the regular rate of li.V 
per question whieh is usually e}inrge<l hv radio magazines, 
this service alone is worth $(».00. A ml for the Manual, wc 
charge only $:{.r»0. 

It is quite evident that tho 10:J4 Kdition of the t»FFICI.\L 
R,\I)I(> SKU\ MANU.vL is a decided improvement over 
previous volumes. 


ORDER YOUR COPIES NOW 

It is important to every Radio Service Man and Dealer 
to get his copy of the 1U:M OFFICIAL RADIO SERVICK 
MANUAL miw. The new hook will prove itself to be in¬ 
valuable as those volumes of previous years. 

No need to delav sen<ling us your order—the 19:14 MAN¬ 
IMAL. like its nre<Iecessors, is a necessity in your business. 
We strongly advise you to order your copy today. 


GERNSBACK PUBLICATIONS, INC. 
96-98 Parle Place New York, N. Y. 


1934 Manual 


Contents of the 1934 Manual in Brief 

# IMtigraiiiN and service notes, mure complete than ever be¬ 
fore in any M.WIWL. Not merely tile fiCliematlc liook-iips 
will be found. Imt cbasHiM drawings showing parts layouts, 
positions of triniiiiers, neutralizers, etc. 

# Voltage readings for practically all sets, as an aid in 
checking tiiiies and wiring. 

# .\ll values of interinediate-frequency transformers used 
In superlirtenMlylies, with the manufacturers' own sugges- 
tiims as to correct balancing. 

# Detailed troiihle-shooting suggestions and procedure as 
outlined by the inanafactiirers* own engineers—In other 
W'ords, aiitlientic **do|»e** right from hea<l(iitarters. 

# Values of all parts indicated directly on all diagrams. 

# Section for reference to .4.(’.-D.<\ cigarhoX midgets, 

# Section for reference to piibltc-uddress amplifiers. 

# Section for reference to short-wave receivers. 

# Section for reference to rcmote-control systems. 

# A complete ctmipllation of rH<lio tube data, covering both 
the nl<l and the many new types. 

# Section de%‘oted to test equipment, analyzers, etc.. With 
full diagrams and other valuable Information. 

# A comiilete list of .American broadcast stations with their 
frequencies in kilocycies; extremely useful in calibrating 
and cheeking test (oscillators und in calibrating receivers. 

# Free Question and .Answ'er Service, the same as In our 
lust two .\lannuls. 

# No tluHory; oiil.v service information in quickly accessible 
form. 

# .Absolutely no duplication of an.v diagrams; nothing that 
appeared in any of the previous Manuals will appear in the 
1934 31 .AN It A L. This we unconditionally guarantee. 

# .A handy, easlly-eonsulted master Index making It easy 
for you to find almost anything pertaining to your service 
problem instantly. This index includes all the diagrams 
published in ail the previous tiKRNSH.ACK Manuals, as 
well as the 1934 diagrams. A big convenience and time 
saver I 


Clip — Mail This Coupon Today 

1 GERNSBACK PUBLICATIONS, Inc. H 

1 96.98 Park Place, New York. N. Y. | 

I Ur'iiUetnon : Enclosed you will find my remittance of $3.50 | 
I for wbb’h you arc to send me. Postage Trepaid, One Copy i 
I of the 19:14 dFEICIAL RADIO SERVICE MANUAL. [Send I 
1 remittance by check or money order: or register letter if it | 
1 (ontaiiis casli. currency or unused U. S*. Uostage stamps.] | 

j Name . I 

I I 

j Address . I 

J City .State .| 

I RC-534 I 

«- — I 
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Takes the Resfsfance Out of Radio* 


Editorial Offices: 96-98 Park Place. New York. N. Y. 


HUGO GERNSBACK, Editor 


Vol. V.. No. 11, May. 1934 


REVOLUTIONARY RADIO INVENTIONS 


An Editorial by HUGO GERNSBACK 


T he fable still seems to prevail, in many minds, that 
revolutionary radio inventions, which will at once junk 
present-day radio sets, are always just around the 
corner. 

Particularly in the lay mind, the idea persists that the 
ideal radio set is about to be invented; that something revo¬ 
lutionary is just about to be sprung on the public, and that 
it will be best not to buy a set this season, but wait until 
next year. These ideas are on a par with automobile devel¬ 
opments where people at the beginning of a season refuse to 
buy cars, because they think something new and revolution¬ 
ary will come about next year; only to see such ideas prove 
N\ithout foundation. 

Evolution does not work in this manner. The radio set, 
in its gradual evolution, is not different from an automobile 
or a mousetrap. Once an art has reached a certain level, 
it is most unlikely that everything that has gone before will 
be swept overboard, in favor of some revolutionary new idea. 
Of course, this is not impossible; nothing is impossible, but 
most of the ideas along these lines are highly improbable. 

The reason for these remarks is that, every so often, I am 
in receipt of letters, not only from laymen—but from radio 
people who should know better—asking whether there is 
any truth in a " tvbelcss rarfio set*' which has been featured 
in the newspapers. The tu])eless radio set is one of those 
myths which has been paraded before ns ever since 19:i0, 
and is difficult to down. Every once in a while, some young 
budding genius “invents” such a tubeless radio set and 
creates no little stir in his own community. Photographs of 
the set are shown; interviews are given; prominent local 
I'lisiness people give their opinions; would-be scientists and 
r;idio engineers are (pioted—but, invariably, thus far the 
thing peters out. There have been reported a number of 
such “phantom” tubeless sets, but nothing much has ever 
been heard of them afterward. Whether these tubeless sets 
are deliberate fakes foisted upon a credulous public, or 
whether they are delusions of some budding inventor, it is 
difficult to say. The fact is, that it is highly improbable 
that such a set—that is. a practical one—has been built to 
date; though it is, of course, possible that it can be invented 
in the future. At the present stage of the art, however, it is 
quite impractical. Of course, we can easily picture in our 
minds a tubeless radio set. As a matter of fact, our first 
radio sets worked by crystals were of that description, but 
no loudspeaker operation was possible, unless the set was in 
the shadow of a broadcast station. It is true that there are 
still possibilities in the crystal detector that perhaps we, 
today, do not appreciate, and it is conceivable that in the 
future, tubeless loudspeaker sets, with some sort of crystal 
detector, may come into use. 

The whole matter of efficient radio detection is still some¬ 
what shrouded in mystery. Every once in a while we hear 
reports of some housewife getting radio music out of a 
Kitchen pan, which is not even connected to an aerial and 


ground. Water faucets have also been known to give off 
radio music and, recently, the newspapers reported an auto¬ 
mobile that produced radio music somewiiere under the hood, 
although it had no automobile radio installed nor, for that 
matter, any radio. It is conceivable that these freak condi¬ 
tions may be worked out in the future into something that 
w’e today do not know. When additional research has been 
made, and these laws are better understood, perhaps then 
we may have a tubeless radio; but my private guess is that, 
for many years to come, we shall worry along with the 
present-day tubes. 

Then there is a sort of revolutionary invention in the 
tubes themselves. I refer to the radio tube that requires m> 
filament current—a cold radio tube requiring no “A” power. 
Some advances have been made in an electronic tube of this 
kind; and it is conceivable that, within the next ten or 
fifteen years, oar radio sets may have filainentless or cathode¬ 
less tubes. Again, this is an evolutionary process, and the 
change is certain not to come over night. It will take manj’ 
years of research and, after the theoretical points have been 
covered, it will take another few years before the tube be¬ 
comes commercially available. 

For years there has also been reported another phantom 
radio set, supposedly sponsored by one of the big radio corpo¬ 
rations. This particular variety of radio set is imagined to 
he secretly operated. The alleged plan behind it is that the 
company will rent you a radio set at so much a month; 
new’ and super-broadcast stations are to be put up, which 
will admit no radio advertising. An ordinary radio set will 
not work from such a super-station, and cannot be made 
to receive ^hese super-programs; only those sets for whicli 
you pay rent can bring them in. This is another fable, im¬ 
agined by some fertile writer, most probably as a joke. 
There is. of course, no basis for such a set. and it is not con- 
ctivahle why any radio manufacturer, at prosent. would wish 
to put out such a receiver. The idea of emitting programs 
without advertising, engineered especially for such sets, is 
not an economical one, and is not likely to come about. 

Coupled with this idea, we have a supposed new radio set 
V hich. automatically, eliminates all radio advertising, for the 
benefit of those listeners who object to advertising. The set 
itself is supposed to remain silent while radio advertising 
is going on. 

Again, this idea is not impossible. Indeed, patents have 
been granted on this very idea; but the trouble in the present 
stage of the art is that the set will remain silent when anij- 
07 ie talks, irrespective of whether the talk is advertising or 
not. In other words, the automatic robot inside of the set 
will not know how' to distinguish between an announcer dis¬ 
pensing a raw’ advertising talk and, let ns say. President 
Roosevelt giving one of his important radio addresses. 

Twenty years hence, this problem may have been solved, 
although personally, I have my doubts that it will ever come 
about. 









THE RADIO MONTH 



Tub Radio Fheioiit Train 
To caffc Ihe iHfficuJt fob of Ihc cuffinccr 
and hralicutan oit those mile-long fruin^. 


ULTRA-SHORT¬ 
WAVE RADIO FOR 
THE FREIGHT TRAIN 

I T isn’t all “glamour 
and romance” in 
the lives of a brake- 
man and engineer of a freight train. Be¬ 
sides going places and running a fast 
train, there’s that business of manipu¬ 
lating and pulling a string of box cars 
that sometimes covers a mile of terri¬ 
tory. To facilitate co-ordination between 
these aforementioned two gentlemen, 
who hold a tremendous responsibility in 
keeping the long length of cars together 
—up and down hill, the Westinghouse 
Electric and Manufacturing Company 
has designed a small, efficient transmit¬ 
ter that permits communication between 
the engineer in the “cab” and the brake- 
man, who is generally in the “caboose” 
or last car on the train. 

The radio transmission is done at five 
meters, which is considerably below the 
lowest wavelength possible on the aver¬ 
age broadcast set. 

As a matter of fact a regularly run 
freight train on the New Haven Railroad 
Company lines has just been completely 
equipped with 5 meter transmitting and 
receiving equipment, and it has been 
definitely established that the engineer 
and brakeman may communicate at all 
times without difficulty. 

This is a distinct advantage over pre¬ 
vious methods of signalling, especially 
for long trains which are often a mile 
or more in length. 

A few brief points about the techni¬ 
calities of the phone transmitters and 
receivers might not be amiss. The 
equipment, which operates from a 6 V. 
storage battery, consists of an ultra¬ 


short-wave transmitter and receiver 
with microphone and loudspeaker lo¬ 
cated in the engine cab and duplicate 
equipment located in the caboose. Sepa¬ 
rate aerials are used for transmitting 
and receiving, and are located in the 
front end of the engine. The aerials for 
the rear end of the train are located on 
the two sides of the caboose. 


RADIO—THE ENEMY 
OF THE KIDS 

A nd now it may be 
told—of all the 
mean, low - down 
tricks! Out Des Moines, Iowa, way, it 
appears that the public schools were 
closed for an extra week after the usual 
New Year holiday was over, so that re- 
pt.irs might be made. 

The children naturally welcomed this 
as a week of pure joy—just think of it, 
one more week without school. But 
they had not counted on the up-to-the- 
niinute heads of the Des Moines board 
of education. Lessons were sent out 
over a local radio station twice a day. 

Couldn’t the rascals play truant? No, 
not even one. For it was announced 
that examinations on the radio lessons 
would be held after the week was passed. 

We would be willing to wager that 
there is more than one Des Moines boy 
or girl who has had a change of heart 
about the family radio receiver, follow¬ 
ing this incident! 



Lesso.vs pv Radio 

The hes nines kids did not enjojf their 
ejtra u eek of Sew Year'a varation. 



Lf:ttixo the Ros.s Know 
John Cook used his short-trarc transmit¬ 
ter tchen he ims snoiebonnd. 


SNOWBOUND 
WORKER USES 
RADIO TO REACH 
BOSS 

J OHN COOK, a su¬ 
burbanite who 
travels from his 
home on Long Island to Manhattan, 
found himself in the same spot as thou¬ 
sands of others in one of February’s 
heavy snow falls in the New York area 
—that is, snowbound and unable to get 
to work. Friend Cook tried to get out 
but could not even open the door; it was 
frozen fast. And no cars or busses were 
moving on the street. Then he went to 
the telephone, his first thought being to 
notify his boss that he would not be in, 
not today and probably not for a week 
the way things looked outside. But the 
telephone wires were down, and after 
jiggling the hook for some time, Mr. 
Cook gave it up as a bad job. 

What to do?—jobs still being scarce— 
and the boss likely to misconstrue his 
absence (we suppose) when he suddenly 
thought of his short-wave radio sending 
outfit. No siree!—the day wasn’t lost 
yet—if he could only get a message 
through. 

Resourceful John sat down at the set, 
put on his headphones and turned on 
the “juice.” Out over the air waves 
went the following message—“I am 
snowbound. Long Island Railroad not 
running since midnight. Telephone lines 
are down. Will be in when trains start 
running. Telephone Triangle 6000- Ask 
for Mr. Warren.” 

Within a short time. Cook picked up 
this message: “Office excuses you . . . 
will expect you when they see you . . . 
Warren says good work . . . signing off 
W2CSE.” 
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IN REVIEW 


Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re¬ 
view of those items which interest all. 


Over in Jersey City, New Jersey, 
Charles N. Dahlinger, another amateur 
operator, had been sitting idly listen¬ 
ing to the various amateur messages per¬ 
meating the ether and had picked up 
Cook's appeal—called up the New York 
office by phone and relayed the boss’ 
message, via bis station, \V2CSE. 

THAT RADIO 

CONTEST 

SITUATION 

W ELL, well, well!! 

The “miracle of 
all miracles’’ may 
happen after all. No more (maybe) 
will we have to “take the spinach with 
the meat’’ in radio broadcasting, \Ve 
may, after all these years, be permitted 
to listen contentedly to some excellent 
programs without fear of having inflicted 
that nauseaum of most programs, “sub¬ 
tle advertising” by means of contest an¬ 
nouncements. 

With the inauguration of the NRA, 
business codes in most cases have in¬ 
cluded provisions against the use of any 
premiums as inducements to buy a par¬ 
ticular product. 

These rules, however, have not stopped 
radio advertisers from conducting prize 
contests until now. We have had word 
building, slogan, lucky number, product 
naming, and story contests, in fact, every 
possible type of contest that advertising 
agents have been able to devise. 

However, when the Standard Oil Com¬ 
pany of New Jersey announced the 



"to enter TMIS prize winning contest 

SIMPLY CUT OUR name OPP THE 
I anO send in VOuR. ANSWER,5 
'-nrt. ON TmE reverse 

■Ita r^e^e are Of/iY y 
y 3,765’ QaSTfONS t 
f o Vi B£ANSW£fi£9j/ ^ \ f 


Xo More Contests 

Secrcttiry Ickvs performed a humanitarian 
act U'hen he stopped the *'I{ah€ Itiith’' 
contest. 


“Dabe Ruth” contest recently, in which 
the winners were to receive a trip to the 
“King of the Swat's” training grounds, 
Secretary Ickes, the oil administrator, 
brought suit against them. Later, the 
Standard Oil Company agreed to discon¬ 
tinue the contest and the suit was 
dropped. 

This action on the part of Oil Admin¬ 
istrator Ickes will probably cause all 
radio advertisers to discontinue this 
form of radio advertising, which should 
be a relief for those radio fans who re¬ 
sent the way in which many manufac¬ 
turers try to force their products on gul¬ 
lible John Public. 



A Tync.KL roi.iCE C.\u 
0/1 c of the pa trot ears whieh arc causing 
the yew York police to have headaches* 


AN INGENIOUS 
RADIO CABINET 



K.VDIO in the ClirRCH 
This model contaitts a complete radio set 
as veil as a clock and chimes^ 

T he style of radio 
receiver cabinets 
has undergone 
considerable revision in the past few 
years, but even with the advances made 
to beautifying the sets, they are still 
lacking in appeal to some, and very sel¬ 
dom is one found that completely fits in 
with its surroundings. 

The cabinet shown in the accompany¬ 
ing photo shows a serious attempt to dis¬ 
guise “the mechanics” of the set com¬ 
pletely. 

It was constructed by a St, Louis cabi¬ 
net maker, and contains over 10,000 
small pieces, consisting of 12 varieties 
of wood. The cabinet houses not only a 
complete radio receiver, but also con¬ 
tains a clock and chimes. 


THE NEW YORK 
RADIO COPS’ 
HIDEOUT? 

M uch has been said 
about the efficiency 
of police radio sys¬ 
tems, especially in the larger cities, 
such as New York, But even with their 
reputed efficiency there are still some 
“bugs” to be eliminated before they are 
perfected. 

For example, it has just become known 
that right next door to the Elizabeth 
Street Police Station in New York, there 
is a spot where the police broadcasts 
cannot be heard—in fact the radio pa¬ 
trol cars in passing through this particu¬ 
lar section hear entertaining musical 
programs from local broadcast stations 
instead of the usual “Calling all cars,” 
etc. 

The newspapers in New York w’ere 
quick to pick up this news item. In an 
interview with police officials, one witty 
reporter suggested that: “it might have 
been the Tombs Glee Club you heard.” 

Police officials are at wits’ end looking 
for a solution of the problem, and so 
eager are the policemen to assist, that 
there have been 97 requests for transfers 
to the Elizabeth Street station within 
the past few weeks. 

Possibly the answer to the riddle will 
be found in the fact that there are three 
new steel-frame buildings, under con¬ 
struction or recently constructed, right 
at the point of difficulty. They are the 
new Federal Building, New York State 
Building and the Board of Health Build¬ 
ing. These new structures probably ef¬ 
fectively shield the radiations from the 
police transmitter WPEG, and one or 
more of them acts as a radiator of har¬ 
monics for stations within the broadcast 
bund. 
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RADIO PICTORIAL 



The individual police receiver sfiown 
above heralds in a new era in police 
radio. The instruments shown at the 
right demonstrate how ultra*short radio 
waves can be transmitted through water. 
If experiments verify the expected re¬ 
sults, it will be possible to increase the 
range of transmission on these waves 
which are limited now to a maximum of 
about 100 miles. The towers at the 
lower left support the parabolic reflec¬ 
tors of the 17,S centimeter transmitter 
and receiver. The portable transceiver in 
the lower right is used for fire fighting. 


P 

r OLICE RADIO has made many advances in recent months. Special transmitters 
have been designed and constructed to fit the particular needs of the police officers 
in charge of tronsmission. The patrol car receivers and installations have been 
improved so that constant communication is assured. 

And now we have another development which represents a great stride fore¬ 
word in the field of crime prevention. As shown at I, it consists of a radio receiver 
built as an integral part of the patrolman’s Sam Browne belt. Equipped with one 
of these sets, every police officer will know every fact broadcast from headquarters, 
and instead of a police car with two men arriving alone oh the scene of trouble, 
they will in oil probability be aided by others on foot. 

The photo ot 2 shows a demonstration of an equipment devised by Prof. L. S. 
Palmer of Hull University, England, which permits radio communication on ultra- 
short waves in water. The development of this apparatus should open up a new 
field of communication, especially if it is found that the waves have a tendency to 
follow the surface of the water—as this would permit long distance communication 
on these waves; a thing not possible at present. 

At 3 is shown the radiating system of the new micro-ray teleprinter at St. Ingle- 
vert, France, which is one part of the new radio typewriter communication system, on 
the extremely low wavelength of 17.4 centimeters, which provides two-way communi- 
cotion between the airports of St. Inglevert in France and Lympne in England. 

This is the shortest wavelength used for regular commercial radio work ot this 
time. The stations are arronged for duplex transmission, that is, simultaneous trans¬ 
mission from each station. While the present use is the sending of typewritten mes- 
soges, provisions are made to permit radio telephony as well. 

The photo ot 4 represents a form of commercial portable communication used 
by the Forest Service of the U. S. Department of Agriculture. These portable radio¬ 
phone transceivers operate on a frequency of about 3,445 kc., in fire fighting work. 
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Radio FANS who hove become used fo seeing the 
common type of control panels used in broadcast 
stations, with their many meters and protruding con¬ 
trol boxes, etc., should be interested to see the 
latest type of board used by the British Broadcasting 
Corporotion. The unit is shown at 5, and as you can 
readily see, it is modernistic in design. The various 
meters and controls ore mounted on a small slant¬ 
ing panel while a large horizontal shelf makes the 
job of controlling the output of the transmitter much 
easier for the operators. 


The three photos at 6, 7 and 8, show the details 
of a new television receiver made in England for 
the reception of the regular television signals from 
the "Midland Regional" station. Photo 6 shows the 
heart of the set—a Kerr cell of the nitrobenzine im¬ 
mersed type. The sconnlng is accomplished by a 
commercial type of mirror scanning drum containing 
30 mirrors and synchronization is attained by the use 
of a special synchronous motor with a synchronizing 
gear attoched. Two nicol prisms are used with the 
Kerr cell. Light from a projection lamp is focused 
by the condenser lens through the first nicol or an¬ 
alyzing prism. The mirror then reflects the beam 
through the focusing lens, via the mirror drum on 
to the screen. 


Photo 9 shows a portion of 
one of the studios of the 
radio station at Budapest. 

This is the aniy station in 
Europe at which an orchestra 
conductor hears the music 
just as it comes to the lis¬ 
tener. A conductor is shown 
in his sound-proof cabinet 
with the speaker from which 
he hears the music at the 
right of the photo. 

The illustration at 10 shows 
how the operators watch the 
modulation at station WJZ— 
the revolving mirror indi¬ 
cated shows the percentage ' 

of modulation. li 

Photo courtesies : 5, B, B. C. , ij 

6, 7, 8» E. J. & J. D. Holmes; II 
U. J. Soproii^e; 10, NBC. 




OSCILLOSCOPE 
MIRROR 
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INTERNATIONAL RADIO REVIEW 


AN UNUSUAL SHORT-WAVE 
RECEIVER 

RECENT issue of AVoKi.n Radio, the 
official publication of the British 
Broadcasting Corporation, contained the 
details regarding a most unusual short¬ 
wave receiver—one that had been de¬ 
signed by the engineers of the B.B.C. 
for their listeners the world over. 

The unique part of the set is in the 
detector circuit and in order to explain 
the action clearly, we are reproducing 
here two illustrations that appeared in 
the original article. The first. Fig. 1, 
shows the theoretical circuit of the de¬ 
tector. 

“When a push-pull detector is used the 
R.F. currents in the two plate circuits 
flow in opposite directions and cancel 
out as far as the external plate circuit 
is concerned; consequently they are not 
passed on to the A.F. stages. This is 
shown in Fig. 1. A further advantage 
of this cancellation of the R.F, currents 
in the common plate circuit is that they 
do not impose any damping on the tuned 
input circuit connected to the grids of 
the two detector tubes. Hence the selec¬ 
tivity is much greater than with an ordi¬ 
nary single grid leak detector. Another 
point is that no grid condensers are re¬ 
quired and fairly high values of grid 
leaks can be used to give good rectifica¬ 
tion without at the same time causing 
loss of high notes.** 

As comparatively narrow bands cover 
all the short-wave stations of the B.B.C,, 
a simple switching arrangement permits 
all the stations to be included. It will 
be noticed by an examination of Fig, 2, 
that a 5 pole double-throw switch makes 
the necessary coil changes. 

The method of controlling regenera¬ 
tion will be seen also from the simplified 
schematic diagram. Fig. 1. By using a 
regeneration winding with its center 
connected to the plate resistance com¬ 
mon to the two detector tubes, the R.F. 


HERE is whaf the radio experi¬ 
menter has been wanting for a 
long time—a semi-technical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



Fifl. A 

“Paying-off** on the radio, in Germany. 


currents flowing through the plate cir¬ 
cuits of the two tubes assist each other 
as far as the regeneration winding is 
concerned, but cancel out in the common 
plate resistance. The regeneration con¬ 
trol condenser is connected across the 
regeneration winding to control the 
amount of current flowing through the 
winding. 

The coils, covering the wavelengths 
from 15 to 55 meters are made as fol¬ 
lows: 

15—35 meters 
Aerial winding 2 turns; 

Grid winding 4 turns (2 turns in each 
half); 

Plate winding 2 turns (1 turn in each 
half). 

25—55 meters 
Aerial winding 2 turns; 

Grid winding 8 turns (4 turns in each 
half); 

Plate winding 2 turns (1 turn In each 
half). 

The forms are 2% ins. in diameter 
and the turns are spaced ^^-in. apart. 
Number 16 enameled w ire is used. The 
aerial winding is in the middle of the 
form and the grid winding is split into 
two parts and wound on each side of the 
grid winding, with the regeneration 
winding split on each side of the latter. 
It can be noticed that the end of the 
regeneration winding which goes to the 
plate of one tube is in the opposite half 
of the coil form to the end of the grid 
winding which connects to the same 
tube. This has the effect of reversing 
the coil so that the regeneration effect 
is in the correct phase. 


RADIO ON THE INSTALLMENT 
PLAN 


A nd now’ comes news from Germany 
that radio sets can be bought on the 
installment plan by the use of a small 




Fla. 1 Fig. 2 

The thtoretlcAl circuit of the detector. The actual wiring of the set showing the push-pull detector circuit. 
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Fig. B 

An attractive battery operated set which is available in England. 


slot machine—as shown in Fig. A. A 
deposit of about 20 per cent secures the 
.set and the remainder is then paid so 
much per hour of listening; very much 
on the order of the old quarter in the 
slot gas meters. The rate per hour 
amounts to about 2 cents. 


A MODERN BATTERY SET 

F igure B shows the front and rear 
views of the cabinet of a modern Eng¬ 
lish battery operated superheterodyne 
set. The cabinet is made of bakelite, and 
is both unusual and attractive in appear¬ 
ance, as can be seen. The rear view 
shows how the battery fits behind 
the speaker, while the 2 V. storage cell 
rests in a special receptacle on the left 
side of the chassis. 

Shadow tuning is used on the dial 
which is, by the way, calibrated in wave¬ 
lengths. One section of the dial is also 
marked with 36 of the best European 
stations to facilitate tuning. Like most 
European sets, this one covers both the 
l>roadcast band and the long wave broad¬ 
cast waves. 


A SOUTH AMERICAN TEST UNIT 

HE .MULTI-METER shown in Fig, 3 
was described in an issue of Radio 
INnu LAU, a magazine published in Buenos 


Aires. As you can see, it covers prac¬ 
tically all the current and voltage ranges 
needed for radio experimentation or re¬ 
pair. It is also interesting to note that 
it covers these ranges for both alternat¬ 
ing and direct current. 

The interesting part of the meter and 
a fact that is not clearly shown in the 
illustration. Fig. 3, is that a series of 
pin jacks on the base of the instrument 
permit any desired change from one 
scale to another. The test prods are 
equipped with insulated phone tips and 
are simply inserted in the correct jacks. 
This procedure eliminates the need for 
complicated switching systems and 
makes all of the current and voltage 
scales instantly available. The indicat¬ 
ing scale is the mirror type which aids 
in obtaining accurate readings. 


CONVENIENCE PLUS 

iKKLK.ss Wom.i) magazine, an Eng¬ 
lish publication, recently requested 
their readers to send in ideas or designs 
to improve the appearance or conveni¬ 
ence of radio receivers. In the group of 
suggested designs printed, the one shown 
in Fig. 4 was shown. 

You will notice that the set and re¬ 
producer are both housed in the heavily 
upholstered chair. A small aperture is 
{Continued on page 679) 





Fig. 3 

A multi-meter with pin jacks. 


Fig. 4 

A receiver installation which Is both unlQue 
and practicable. 



Fig. C 

A European version of the airplane-type dial. 
And a tuning chart drawer. 



Fig. D 

The Service Man will appreciate this type of 
condenser block construction. 



Fig. E 

A French A.C.-D.C, midget which uses tubes 
of American origin. 



Fig. F 

Here is a cut-away view of a new Australian 
A.F. transformer described here. 


RADIO-CRAFT for MAY, 


934 


651 











































THE LATEST RADIO 
EQUIPMENT 



14 tube set with parallel push-pull A.F. (No. 430) 


DUAURANGE. 14 TUBE SUPER. 

I^OnKUN sets i)Ut to shame the older 
'^‘models. Consider the following fea¬ 
tures of the set illustrated above. Dual¬ 
range reception (broadcast range, 540 to 
1,675 kc,; police, amateur and aviation 
range, 1,675 to 4.300 kc.); meter tuning; 
static control; A.V.C.; continuous (step¬ 
less) tone control; inter-station noise 
supi)ression; class A parallel push-pull 
output; large, auditorium-type dynamic 
reproducer. Set uses five type 58 tubes: 
three type 56’s; one 55; four 45’s; and 
one 5Z3. Although highest priced in a 
new line of receivers conii)rising 13 
models, this superheterodyne falls slight¬ 
ly under the $100 class. The cabinet de¬ 
sign has appeal to those who admire 
modern art. 


A ”1934” VOLUME CONTROL 

"THE volume control shown as item No. 
■ 431 measures only 1 in. (over switch) 
X 1% ins, in dia. Improved contact is 
made over a resistor area of 1.025 sq, 
ins,; humidity does not affect the resistor. 


NEW 16 MM. PORTABLE TALKIES 


O NE unit of a 2 case talkies set-up is 
shown in item No, 432, The 5 tube 
amplifier output is 15 \V. Tone and vol¬ 
ume controls are i)rovided: also, jacks 
for phono, ])ickup and mike. 


THREE NEW ITEMS 

IN ITEM No, 433 are shown three new 
* products of one manufacturer. At A, 
a vitreous enameled rheostat for 50 W. 
circuits; resistance ranges from 1 to 
5,000 ohms. At 15, an 8 W, T type at¬ 
tenuator with wire-wound resistor ele¬ 
ments; impedance values, 200 to 500 
ohms, with total attenuation of 44 db. 
At C, a small, fixed T type attenuator for 
fixed matching into r.A. equipment; 5, 
10 and 15 db, attenuation in either 200 
or 500 ohm impedance. 


A VARIABLE-VOLTAGE ADJUSTER 


A HIGH-QUALITY unit for securing 
^ an output of 110 V., A,C.. with an 
input of 85 to 145 V,, A.C., or vice-versa, 
is shown in item No, 434, 


UP-TO-DATE TESTER 

A ll sets having 4, 5, 6 and 7 prong 
tubes, automatic volume control, in¬ 
ter-station noise suppression, compen¬ 
sated tone controls, etc., may be tested 
in item No. 435, a modern olimineter, set 
analyzer and tube tester. 




Three new radio components (No. 433). 



A varlable-voltago adjuster (No. 434). 



The newest design In volume controls (No. 431). 


*‘Sound-on-film*’ (speaker not shown) (No. 432). 


A modern test unit (No. 435). 


Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 
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An illuminated-dial crystal set (No. 436). 



**Wid6 range” film talkies sound head (No. 437). 



Newest type “selective analyzer” kit (No. 438). 



Hlgh-efficlency photoelectric cell (No. 439)* 



A O.C, to A.C. converter and filter (No, 440). 


NEW CRYSTAL SET 

IN ITK.M No. 436 is illustrated a novel 
* crystal set housed in a molded bake* 

Hte case. The crystal contact is adjust¬ 
able. The dial is illuminated when the 
set is in operation. 

“Tone compensated” 10 tube super. (No. 442). 



•■WIDE RANGE" SOUND HEAD 

EH VICK MEN who have been follow¬ 
ing the series, ‘‘Servicing the Talkies.’* 
in U.mho-Ck.mt, will be interested in 
item No. 437, It is a sound head for 
adapting talkies projectors to use the 
new “wide range” (high fidelity) sound 
film. Sound heads are available com¬ 
plete with optical systems, photoelectric 
cells, exciter lamps, brackets, endless 
woven belts, imlleys and all necessary 
projector attachments. 


HIGH-VOLTAGE CONDENSERS 

.N ITEM No. 441 is shown a paper-in¬ 
sulated, oil-immersed condenser only 
l/6th the bulk of average units available 
in equivalent capacity and voltage rat¬ 
ing, The units are impregnated and 
filled with “vegetol.” Capacity ranges: 
1 to 5 mf„ 600 V.; 1 to 3 nif., 1000 V.: 
I and 2 nif.. l.Aoo V,; 1 mf.. 2.000 V. 
K<»r tilter use in high-power amplifiers. 


NEW SELECTIVE ANALYZER KIT 

T he “selective analyzer” (Item No, 
146, Rauio-Cu.m-t. October, 1933) has 
been considerably improved, as reference 
to item No. 438 will indicate. A single 
7 prong 1)1 ug and cord with special adap- 
tei combinations reduces from 7 prongs 
to 6, 5 or 4. 


"HEADLIGHT" PHOTOELECTRIC 
CELL 

T he light*s«uisitive cell shown as item 
No. 439 is made like an anto headlamp 
hnlb. Vacuum-type photoelectric cells 
are very stable; gaseous types, very sen¬ 
sitive, The new tube combines the fea¬ 
tures of both: and is 10 times as sensi¬ 
tive to infra-red rays. 


32 OR no V. D.C. TO A.C. 
CONVERTER 

T he standard model converter shown 
in item No. 440 delivers 1 A., at 110 V., 
A.C.; the heavy-duty model, 1.5 A. Ball 
bearings; lifetime lubrication; self-ven¬ 
tilating; built-in filter, are features. 


10 TUBE TONE-COMPENSATED 
SUPERHET. 

A WELL-KNOWN set manufacturer 
just announced three new receiver 
models; the most pretentious one of the 
iContinu*'(l on po(/i‘ 694) 



A small-space high voltage condenser (No. 441). 
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THE THIRD DIMENSION 
IN MUSIC 



THEINVftjeie PARADE SCEMS” 


"NUMEROUS SPEAKERS 6(VE 


TO MARCH AS THE ERECTION 
ANDVOLUME OF SOUNDS 
CHANGE 


FORTH LOCALIZED PORTIONS 
OF total sound effect 


T hird dimension, nuditory perspective, 
solid or sculptured music, directional 
audio, binaural reproduction, stereophonic sound—call 
it what you will, the effect achieved in the sound system 
recently demonstrated before members of the American In¬ 
stitute of Electrical Engineers and Institute of Radio Engi¬ 
neers, at the Engineering Societies* Building, by the Bell 
Telephone Laboratories, was ttaiuralness of sound reproduc¬ 
tion in the complete sense of the word. 

It is impossible to point a finger at any one part of the 
system and say, there is the ‘secret* of the true-to-life sound 
reproduction.** Rather, it is necessary to accept as the ex¬ 
planation. tlie entire ensemble—every component of which 
has been designed to meet a specific demand. 

Auditory Perspective 

“Sound,** whether it is vocal or instrumental, is generally 
divided into only two components: (1) volume, which gives 
“height** to sound; and (2), frequency, which gives “width.*’ 
Tliere is, however, a tliird coniiionent, more physiological 
than physical, without which no sound seems to be “natiirar* 
- this is the “sense of distance and direction** or “depth** 
(the third dimension—“perspective*’). 

Although volume and frequency are thus shown to be funda¬ 
mental considerations in discussing sound, ai>paratiis designs 
to enhance the characteristics of one or the other present 
little that is new (See, “A Super-Power and -Quality P.A, 
System,*’ RAnio-C«AFT. Decem!)er, 1933), Reproduction in 
auditory persi)ective, howevei*. introduces a more modern 
technique, the design, construction and operation of equip¬ 
ment for which bids fair to open to sound technicians a field 


of activity perliaps as lucrative as have been 
“P.A,** and the “talkies.** 

The practical results that can be secured with a system de¬ 
signed to reproduce (or even accentuate) all the elements of 
sound reproduction in perspective are amazing; only by 
actually experiencing them can they be fully appreciated. 
If the listener closes his eyes apparent effects seem to be 
actual ones. 

Thus, the audiences of trained engineers that critically 
listened to demonstrations in the Engineering Societies* 
Building found it difficult to distinguish between the two. 

Novel Effects of Sound Perspective 
Ai)parently a man on the stage of the auditorium, near 
the right proscenium and in back of a curtain, sawed through 
a thick piece of wood; the clatter as the piece of wood hit 
tlie floor was unmistakable. All heads turned to the left as, 
in answer to a request for a hammer, a second person voiced 
acknowledgement! The succeeding sounds of nails being 
driven into the board, the hammer banging to the tloor, and 
left- and right-stage conversations between the two men were 
“true to life,*’ A bugler a])peared in front of the curtain, 
raised a bugle to his lips, and started to play. After playing 
a few bars he removed the bugle from his lips and walked 
off the stage; the bugle continued to play, however, seem¬ 
ingly at the exact spot on the stage he had previously occu¬ 
pied! A tap dancer next appeared, moving liis feet in rhythm 
with music. In the middle of the “act*’ he ceased all motion 
— hut the dance went on! And, when our visible performer 
walked off the stage the “ghost artist” continued with the 
show', seemingly traveling back and forth across the stage! 


R. D. WASHBURNE 
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"Depth," the "third dimen¬ 
sion," is introduced in sound 
perspective by Bell Tele¬ 
phone Laboratories engi¬ 
neers. The author discusses 
many of the factors involved 
in the new system; advanced 
technicians may wish to set 
up equipment experimentally 
duplicating some of the 
sound effects he describes. 


A dramatic sketch was enacted with in¬ 
visible participants. As they seemingly 
changed their positions on the stage, the 
audience, almost as one person, turned 
their heads accordingly! Orchestral 
music was more enjoyable due to the 
seeming position of the artists, the 
groups being identified by their instru¬ 
ments. A singer apparently walked 
about the stage. 

However, the most dramatic effect was 
reserved for the finale. The effect to be 
produced was that of a person shooting 
a firearm, the projectile whistling 
through the air in transit from left-stage 
to right, and the target being hit. Al¬ 
though it was amusing to seemingly hear 
a shot, follow the bullet across-stage and 
hear it smack the target, it was more 
amusing and even bew’ildering w'hen the 
tables were turned—the target was 
struck, the bullet w’histled across-stage 
from right to left, and then the “start¬ 
ing** shot w'as fired! (Of equal interest 
to the technician was the duplication of 
these William Tell activities—first pro¬ 
duced mechaiiically — by electrical 
means.) 

An amazed audience now w*atched a 
curtain of theatrical gauze rise, to reveal 
—not a soul! There were to be seen 
only three reproducers (“loudspeaker**) 
assemblies, one of which is illustrated in 
Fig. A; a rear view is Fig. B. 



Fig. A, above 

Front view of the reproducer assembly. The 
high-frequency units comprise two 16 section 
trumpets. 

Fig. B, right 

Rear view. Note the very great diameter of 
the low-frequency voice coll. The reproducer 
assembly Is designed to deliver an output of 
100 db! 


These effects of auditory perspective 
were accomplished by employing three 
independent microphones connected by 
three amplifying channels to three of 
the “loudspeaker** assemblies, as shown 
in Fig. 1. (For the demonstration the 
orchestra, performers and microphones 
w’ere located in an auditorium on the 
5th floor of the building; the amplifying, 
monitoring and reproducing equipment, 
in the auditorium on the second floor.) 

Additional Sound “Tricks” 

In order to fully demonstrate the capa¬ 
bilities of this ultra-modern sound sys¬ 
tem the apparatus was designed to de¬ 
liver 1000 W. of audio power to the loud¬ 
speaker assemblies, each of which is re¬ 
ported as having the remarkable ef¬ 
ficiency of 50%; and the frequency 
range w'as designed to cover, without ap¬ 
preciable distortion, from 40 to 15,000 
cycles! 



Such wide extremes of powder and fre¬ 
quency makes possible many unusual 
effects. Thus, for instance, it w’as in¬ 
teresting to w'atch the audience crane 
their necks in an effort to follow a 
phantom airplane as it rapidly ap¬ 
proached from an imaginary horizon, 
circled “overhead,** and then disappeared 
in the distance. The sound of an ordi¬ 
nary door signal buzzer w’as raised in 
volume until it resembled a miniature 
trip-hammer. The tap dancer, previously 
mentioned, wras made to sound like a 
noisy giant. The volume of a 30 piece 
orchestra was increased until it equaled 
the “acoustic size** of a 300 piece orches¬ 
tra (and thus demonstrating super-or¬ 
chestral effects). At the same time, the 
Volume of a vocal soloist was raised w'ith 
each increment of orchestral volume so 
that the singer was never drowned out. 

(Conthiurd on parjc 676) 



The equipment for “three dimension" sound requires three micro¬ 
phones, amplifiers and speakers. 


Fig. 3, right 

Frequency, and noise ranges in music, etc.; figures which Indicate the 
need for a 40 to 15,000 kc. sound system range. 
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HOW TO MAKE A 

ONE TUBE LOUD¬ 
SPEAKER SET 

Contrary to the belief of many constructors, 
it is entirely possible to build a one tube 
set that will satisfactorily operate a loud* 
speaker on many stations. Such a set has 
been developed by one of our readers, who 
employs a Flewelling super-regenerative 
circuit in a form that is very stable and 
simple to operate. 

W. P. CHESNEY 


Y KAKS ago, when radio was being developed by the ex¬ 
perimenter and the amateur, a one tube loudspeaker 
sot was the ultimate goal of every constructor. Vari¬ 
ous tj'pes of circuit combinations and forms of re¬ 
ceivers were tried and built, and in a good many cases actual 
h.udspeaker results with one tube were obtained. In favor 
oi other fads or fancies interest in developing maximum 
f'fficiency from one tube waned. The constructor became 
caught in a maelstrom of other intriguing possibilities of 
radio which took his attention away from this most inter- 
<*e;ting and worthwhile work. But now, with interest being 
resumed in small receivers, as evidenced by the increasing 
popularity of the midget set, and since more highly developed 
tubes—(from an angle of sensitivity and power output) are 
available—the constructor and experimenter is once more 
focusing his attention in this direction. 

To the uninitiated, it is not desired to convey the impres¬ 
sion that it is possible to construct a one tube set that will 
duplicate the efficiency of a five or six tube set. What is 
emphasized is that no machine or electrical device is any- 
N\here near 100 per cent efficient. Particularly is this true 
in the case of a vacuum tube. And since there is room for 
improvement in this case, through careful study of the prob¬ 
lems involved and careful construction of the receiver, it is 
more than possible to make one tube operate a loudspeaker 
(With fair sensitivity) to the satisfaction of the user. 

Since only one tube is employed, its function is limited to 
that of detection, or rectification as some term it, essentially 
because the high-frequency signals fed to the tube by the 



Fifl. B 

Underside of receiver illustratino the location of part*. 



Fig. A 

The receiver is small and simple to operate. 


tuning coil and condenser arrangement must be converted 
to D.C. (of a pulsating nature) so as to operate the loud¬ 
speaker. Some means of boosting the strength of the signal 
must be provided for, since no further stages of amplification 
are permissible. In earlier models of one tube loudspeaker 
sets, regeneration in various forms was employed for in¬ 
creasing the output from the tube. Because regeneration 
returns any excess R.F. energy that exists in the plate (or 
output circuit) of the tube back to the grid or input side to 
bo amplified and rectified, we can readily see why this form 
of circuit minimizes any dissipation of energy and therefore 
increases the efficiency obtained from the tube. 

The parts can be found in any radio shop for a very 
small sum and with the exception of the batteries and tube 
the cost usually runs around $1,75 including a low-priced 
speaker. The total cost for the complete outfit only runs 
around $5,00. For the uiau who has no electrical supply in 
his home and wishes a battery radio set that will work well 
v’ith a speaker and, above all, the cost of material not to 
exceed five dollars, I believe this simple set will prove most 
interesting. The first cost is low and the upkeep is far 
below the average radio receiver. 

To obtain even more amplification and real loudspeaker 
results, the circuit employed in this one tube set is of the 
"super-regenerative** type. But, lest the reader be frightened 
by what he has heard about so-called "supers,** let me emi)ha- 
size that this set is not the least bit critical, unstable, or in 
any way temperamental in its operation. Upon careful con¬ 
sideration of the schematic wiring circuit, shown in Fig. 1, 
it is noted that it is in reality a "Flewelling" super, one of 
(Continued on page 678) 



Fig. 1 

Connect the ground to the tower end of LI. 
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THE' POLYTONE 

F. M. SAMMIS 

An entirely new and different electronic musi¬ 
cal instrument. A light beam focused on a 
photocell Is modulated by frequency slits In a 
record. These slits are wave shapes of vari¬ 
ous frequencies obtained by means of an os¬ 
cillograph or synthetically reproduced. Some 
very interesting musical notes may be ob¬ 
tained with this arrangement, in addition to 
simulating the tones of pipe organs, flutes, etc. 



The “Polytone" is operated similar to the piano. 


W HAT WILL the musical world 
say when pipe organs are 
made without pipes, pianos 
without strings, bands with¬ 
out brass instruments and the wood¬ 
winds without either the wood or the 
wind? Well—it had better steel itself 
for a pleasant shock for these things 
have come to pass. 

Imagine being able to sit down in your 
living room or den and to command an 
orchestra to play what you will, or to 
pday your own piano and to have this 
new instrument add orchestral accom¬ 
paniments and effects, or pipe organ 
tones or tone colors which you yourself 
may invent on the spur of the moment 
and change them this moment and the 
next and almost forever without tiring 
of this new’ world of tone magic. 

But you say, I know nothing about 
music and 1 can't play. Very well; one 
form of this instrument will be played 
automatically. For a few cents a paper 
player roll or disk will be available 
which will play the notes but leave to 


Fig. 1 

Fraguenoy dii« with 2 «ot«v»i pf light illti. 


your individual taste the matter of tone 
selection. 

The Nuttall photoelectric musical in¬ 
strument which has been tentatively 
dubbed with the rather inelegant name 
of '‘POLYTONE," after years of w’ork 
has been developed into a commercial 
product. Few have realized that the 
same elements that made talking pic¬ 
tures possible may now’ be harnessed 
with other elements and into a different 
arrangement to produce marvelous new 
musical tones. In addition to producing 
musical qualities that are entirely new, 
this unique device faithfully produces 
the qualities of the usual musical instru¬ 
ments with which we are familiar. 

Figure 1 illustrates an important and 
practically the only moving part of the 
Polytone. The light rotor or frequency 
disk which is here sliow'n has only two 
octaves of what may be called light slits. 
A few additional row's of experimental 
frequencies have been added. This is 
the form in which one of the earlier 
models was made though subsequently 


Fig. 2 

(A) Light source. (B) Reflectors. (C) Freq. 
disc. (D) Matt and wave pattern. (E) P.E. cell. 


a three manual instruments was con¬ 
structed with five octaves and many 
beautiful tone colors. The light rotor 
which determines the frequency of the 
emitted notes, may be of glass or of 
some opaque material which may be 
pierced with minute light slits. In the 
finished instrument this member may 
contain one or more octaves of slits as 
physical requirements demand. The 
function of the rapidly whirling light 
slits is to cause a series of minute shafts 
of light to pass over tone patterns as 
shown in Fig. 2. If the tone pattern is 
that of a flute and the number of light 
{Continm^d oft ptigr 678) 
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Wav* ihape pf various sounds or tonas. 
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Fig. B—Extending the speaker without wires. 


PARTY TRICKS 
WITH THE 
RADIO SET 

C. W. PALMER 


T he radio fan who thinks that the 
only pleasure obtainable from his 
radio receiver is listening to radio 
broadcasts, is missing a good deal of 
enjoyment from his set. For example, 
there are an infinite variety of fun pro¬ 
ducing kinks that can be worked out in 
conjunction with the radio set and radio 
parts for house parties. When the usual 
run of games has been exhausted, there 
is danger of the enjoyment being marred 
by a sudden attack of the “what shall 
we do next” malady. With a little in¬ 
genuity, you can save the day with the 
aid of your radio receiver. 

With little work previous to the party, 
and the aid of an accomplice you can 
make a mystifying Oracle such as the 
one shown in Fig. A, who can ans%ver 
the most intimate of questions to the 
discomfort of your “victim” and the de¬ 
light of the other guests. 

Tbe secret of the Oracle is evident 
from the illustration, Fig. A. The dy¬ 
namic speaker is shown open in the 
back, for illustration purposes—actually 
it w'ould be completely closed and the 
wires carefully concealed. 

The schematic circuit. Fig. 1, shows 
the principle of operation. The dynamic 
speaker serves as a microphone when 
the switch is throwm in one position, 
and projects enough sound to the head¬ 
phones so that your accomplice, who is 


sitting in another room with the appa- 
retus, can hear all that goes on in the 
room. Then at the appropriate time, 
Pe simply throw's the switch and makes 
witty comments or answers questions, at 
w'hich time the dynamic speaker acts in 
its correct capacity as a reproducer. 

The parts for the Oracle are all com¬ 
monly found in the radio experimenter's 
“shelf of gadgets”—the amplifier can 
conveniently be the A.F. amplifier of a 
broadcast receiver; connections being 
made by the use of adapters plugged into 
the detector socket and power tube 
socket. 

Phonograph Tricks 

For those who are fortunate enough 
to have either a combined radio-phono¬ 
graph console or a separate electric 
phonograph which uses a vacuum tube 
amplifier to magnify the sounds picked 
up from the record, there are additional 
tricks that are both amusing and in¬ 
structive. For example there is the old 
trick of playing records backwards. This 
has a never-ending appeal and can 
always be depended upon to induce mer¬ 
riment. 

There are several ways in which the 
record can be reversed. If the phono¬ 
graph motor is one of the cheap non- 
self starting synchronous type, the task 
is simple. In this type of motor, you 


have to give the turn-table a push to 
make it start rotating. If you push it 
the opposite way, it will continue to 
rotate that w'ay. Then, you simply 
have to move the pickup to the other 
side of the center pin and place it at the 
center of the record instead of the outer 
edge. This is usually quite simple, as 
most electric pickups are arranged so 
that the arc of rotation of the pickup 
arm can be adjusted. 

If the phono, motor is an inductive 
type of unit, operated from some D.C. 
source, the connections to the armature 
can be reversed to change the direction 
of rotation. As a last resort, if you can¬ 
not reverse the motion in any other way, 
you can hold the record on the top of a 
pencil held vertically and press the edge 
of the record against the edge of the 
turn-table. If the motor is a strong one. 
It will rotate the record by friction 
drive, and the pickup can be shifted 
over to cover the correct arc. 

The effects produced by reversing a 
record are quite entertaining, especially 
if the records are chosen carefully. For 
example, if a record of a piano is played 
backwards, the music resembles a cross 
between a violin and an accordian. Each 
individual note is heard as a sharp 
“ping” followed by the tone slowly de¬ 
creasing in volume. 



Fig. 1 

Here are the details for making the Oracle which wilt mystify and entertain your friends. The 
amplifier may be either the A.F. amplifier from a radio receiver or a P.A. unit. The dynamic 
speaker works both as a mike and as a reproducer unit. 



Fig. C 

Programs can be heard without a speaker In 
this simple way. 
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How much do you use your 
radio set—several hours in 
the evening? If so, you are 
missing much entertainment 
from it. Listening to radio 
broadcasts is only one part 
of the possible amusement 
that you can get from your 
set. Why not enjoy it to the 
full? One way to increase its 
usefulness is described here. 



Fig. A 

The complete set-up for the Oracle, showing the concealed dynamic speaker. 


TO AMPLIFItR. 



TURNTABLE 


Fig. 2 

One way to produce echoes with 2 pickups. 

Extending the Speaker Without Wires 

Another trick that is quite amusing, 
especially to the young ladies present, 
who invariably have to be persuaded to 
participate, is the old stunt of extending 
a remote speaker from the radio set, 
without the use of wires. This is ac¬ 
complished as shown in Fig. B, by the 
linked hands of the guests. A magnetic 
speaker is most convenient for this trick, 
as no field current is needed. Two 
members of the party touch wires which 
liave previously been connected to the 
output of the set (more on this pres¬ 
ently) and the other guests arrange 
tliemselves in two lines and the last two 
touch the remote speaker terminals. In 
connecting the wires to the set, if the 
last stage is a push-pull type of circuit, 
the wires can be connected directly to 


MIKE PHONE LONG CARDBOARD 



Fig. 3 

Echoes can be produced also In this way. 
Mike No. 1 can be replaced by the radio set 
If desired. The tube makes the echo. 


the plate prongs on the power tubes. If 
a single power tube is used in the set, 
connections should be made to each side 
of the output transformer primary, and 
u condenser of about 2 mf. should be 
connected in each wire, between the set 
and the wires to be held, to prevent the 
guests from receiving a shock from the 
“B" voltage passing through them. 

Reception Without a Speaker 

The above experiment was originally 
described many years ago by Hugo 
Gernsback, in one of his magazines. 
Another one which was particularly 
popular at the time is shown in Fig. C. 
This is the stunt of hearing without a 
loudspeaker, phones, or any reproducing 
device. Three people participate. Two 
wear a kid glove on one hand, or hold 
a piece of thin paper between their hand 
and the ears of the third person who 
hears the music. Each of the other two 
persons hold one wire from the output 
of the radio receiver, connected as de¬ 
scribed for the previous stunt. The an¬ 
swer to the question '*how does it work*' 
is found in the theory of the electro¬ 
static loudspeaker or condenser phone 
which is familiar to most people. 

Radio Echoes 

Many interesting effects can be ob¬ 
tained by echoes. This trick was origi¬ 
nally suggested to the writer by a not- 
too-selective radio receiver, which picked 
up programs from two stations at one 
time. It happened that two of these sta¬ 
tions happened to be connected with the 
same broadcast network, so that the 
same program was often heard from 
both stations. The peculiar part of this 
incident is in the fact that the local sta¬ 
tion was the key station from which the 
program was originated, while the dis¬ 
tant station received its program by 
land lines. In the balancing of induc¬ 
tive and capacitive effects in these lines, 
a lag occurred, which produced a very 
amusing echo effect. Every speaker ap¬ 
parently had a heated argument with 
himself, while music from a trio ap¬ 
peared like that from a large orchestra. 

In attempts to duplicate this effect, at 


will, several methods \vere w'orked out 
which can be used at the bouse party to 
amuse the guests. The first is with an 
electric phonograph. As shown in Fig. 
2, a second electric pickup is connected 
in parallel with the original one, and is 
mounted at another convenient part of 
the circumference of the record. Then, 
by careful placement of the pickup 
needles various echo effects can be pro¬ 
duced. 

Another method which is useful for 
either the radio set or for “home broad¬ 
casting" is shown in Fig. 3. In this 
case, a long cardboard tube produces the 
echo. Input mike. No. 1. can he replaced 
by the radio or phonograph. The longer 
the tube, the greater will be the lag. 

Magnetic Personality—Plus! 

Quite a bit of fun can be had by per¬ 
petrating a hoax on your guests. The 
parts needed are an old voltmeter or 
milliammeter. (Use one that you do not 
intend to employ for radio work again, 
as it will probably be out of calibration 
after the experiment.) Most of these 
instruments are contained in bakelite 
cases, although a few* are enclosed in 
(GoNfinwcd on pagr 680) 



Fig. 4 

The m&gnetic personality meter* 
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A FUNDAMENTAL ANALYZER 


O. W. CALDWELL 

A switchless, push-buttonless, 
fool-proof servicing instru¬ 
ment. Ordinary plug-in type 
jacks are employed so that 
either point-to-point testing 
can be easily accomplished, 
or measurements taken of 
any portion of the circuit 
without removing the chassis. 



Fia. 1 

Schematic wiring diagram of the Fundamental Analyzer. 


W E have seen the evolution of set analyzers over a 
period of years, and watched them develop into 
splendid instruments by which a complete analysis 
of all tube circuits could be made by manipulation 
of the switches and push-buttons on the panel. Then, all of 
a sudden, came the flood of new tubes, with six. then seven 
prongs, and the elements brought out in unusual places. 
The analyzer manufacturers tried bravely to extend the use 
(*f rotary switches, push-buttons, and other gadgets to keep 
up with these swiftly changing requirements, until the an¬ 
alyzer of that type is quite an expensive, and in S(»nie cases, 
a complicated instrument. In the opinion of the writer, the 
situation calls for a “New Deal.*' 

The purpose of this article is to present an instrument that 
goes all the way hack to the fundamental principles and 
starts over, from a different angle—the “switch-board” 
method—which allows thorough and complete analysis of cir¬ 
cuit conditions without need of switches, push-buttons, tog¬ 
gles, rotaries, or otlier complicated machinery. All this with¬ 
out sacrificing any advantage that should be offered by the 
uindevn analyzer, or slowing up the operator’s techni(|ue. 

It is possible with this instrument to break into, bridge 
across, or isolate for external input or output, any circuit, or 


circuits, at the tube socket. It is possible to test tubes by 
the reliable grid-shift method. V’^oltage measurements may 
be made with the set chassis or any tube element as the 
reference point. The ohmmeter section is highly developed, 
and offers new points not before offered, and the analyzer 
offers every available point-to-point resistance analysis at the 
ttibe sockets. 

Ranges available for external use as well as in the an¬ 
alyzer, are 0-5, 10. 50. 100. 250. 50t), 750. 1000 V.. A.C. or D.C. ; 
0-1. 5. 25, 100 ma., D.C.; 0-1000 ohms; .1-nieg; 1 meg, A.C. 
voltage measurements are used for output measurement 
through a separate jack which iiicltides a blocking condenser 
to isolate the meter frttm D.C. plate current. An outstanding 
advantage over the standard analyzer is that all of the tube 
circuits are available simultanrouslif, so that by the use of 
pxtra meters more than one reading can be made at one time, 
and parts can be temporarily inserted in circuits without uii- 
.soldering the wiring or even pulling the chassis. 

General Description 

The tester consists of two separate circuits entirely, as 
shown in the wiring diagram. Fig. 1. The universal meter 
comprises the meter, ohmmeter resistance network, and the 
two right hand columns of jacks. The analyzer section con- 
{Couthiunl Oil puii(‘ 680 ) 



Fig. A 

Appearance of the analyzer. Note the amazing ilmpllclty of thli unit. 


Fig. B 

Internal view. All batteries are mounted Inside. This design makes all 
the tube circuits available simultaneously. 
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MORE SUMMER SALES IN RADIO 



Author's note: "Too many radio men today 
have become 'order takers' instead of 
salesmen. As an advertising man I investi¬ 
gated the field, and during a trial period of 
a new sales plan, worked in a small up-state 
community, it brought such results as to war¬ 
rant it being passed on to others in the 
industry." What do you think of it? 

k. moon 


I SUPPOSE I belong to that group of 
radio experimenters commonly re- 
t'erred to as “pests’* by accomplished 
Service Men. I repair radios (gra¬ 
tis) for some of my friends, guide them 
in purchasing new sets, and generally 
am on hand to offer criticisms whenever 
Service Men do inefficient jobs. Since 
1920 I have been constantly in touch 
with the field. I’ve witnessed the advent 
ot new apparatus, new transmission sys¬ 
tems and all the lot, but not until last 
summer did I discover—to my sorrow— 
that radio Service Men were by no means 
covering the field to the best of their 
ability. 

My folks live in a small town. Potts- 
town we’ll call it. Located on the shores 
of Lake Ontario, it has always been said 
to have the best DX location in the 
c<juntry. I arrived in Pottstown in 
August, the dullest month in the radio 
year and immediately started my cam¬ 
paign. 

In the first place I noted the radio 
used by my folks. An Atwater-Kent, vin¬ 
tage of 1928, it had not had a tube re¬ 
placed since installation. Volume was 
weak on all stations. The original aerial 
installed by myself in 1925 had been dis¬ 
carded and instead the local Service Man 
had rigged one on the opposite side of 
the house, run the lead-in wire through 
a cellar window', across the cellar and 
through a hole in the living room floor 
to the set. Why he ignored the thirty- 
foot mast in the back yard I don’t know'. 

Through my father I learned the name 
of the local Service Man and the fol¬ 
lowing day I visited him. His establish¬ 
ment w’as located on the main street. 
His business covered not only radio sets 
but refrigerators, electrical appliances 
and used automobiles. I opened the 
door of the store and entered. 

Mr. Jones was seated at a bench at 
the rear of the show’-room, obviously 
servicing a radio receiver. After intro¬ 
ducing myself I watched him work. In 
the particular set he was replacing a 
transformer. After much prying I found 
that he would profit by two dollars when 


the job was finished. 

“That’s not much profit for two hours 
work,’’ I told him. 

“Maybe not,’’ said Mr. Jones, “but the 
radio business isn’t what it used to be. 
Once in a while somebody comes in and 
buys a set of tubes, but 1 haven’t sold 
a new' set since last Christmas.’’ 

Somehow it got under my skin. Mr. 
Jones was, obviously, an “order-taker.’’ 
He answered the telephone, replaced a 
tube, serviced a set, and waited for cus¬ 
tomers to storm his place of business. 
In the company for which I work, we 
cannot tolerate this kind of salesman, 
and it is the business of the advertising 
and sales departments to make every 
salesman a '‘salesman.’’ 

Out of a clear sky 1 shot a question to 
Mr. Jones—“Would you like to make 
radio the biggest paying of your three 
enterprises?’’ 

“I couldn’t,’’ he said promptly. 

It was a nervy thing to do, but I 
reached up and snapped off the solder¬ 
ing iron. “Mr. Jones,’’ I said, “maybe 
you couldn’t, but w’e can. I’ve got an 
idea.” 

He took it very well, just leaned back 
in his chair and said—“Shoot.’’ 

For two hours we talked. I fought for 
every point, downed his arguments with 
a burst of new ideas, and at the conclu¬ 
sion he admitted that he would try the 
plan. 

The next day we started. A local 
show'-card artist made us a w indow sign 
to be placed atop of a console model 
radio w’hich had graced Mr. Jones’ win¬ 
dow for six months. It read: 

WOULD YOU LIKE THIS RADIO 
FREE 

From the local bank we borrow’ed a 
mimeograph machine. On it we printed 
the following message: 

“For years Pottstown has been noted 
foi having the best radio location in the 
country. Back in the old days a great 
many DX (distance) reception records 
were hung up in the city. 


“The Jones Radio and Electrical Sup¬ 
ply Company is determined to see that 
Pottstown maintains its old record for 
radio reception. The beautiful General 
Electric radio set displayed in our win¬ 
dow will be given, free of charge, to the 
person submitting the best list of broad¬ 
cast-band broadcasting stations received 
by any inhabitant of the city living 
within a radius of ten miles, during the 
month of September. 

“Rules of the contest: 

1. All stations must be located more 
than two hundred and fifty miles from 
Pottstown. Do not submit reception re¬ 
ports of stations nearer than that. 

2. An official verification, received from 
each station, will be necessary. Simply 
send to the station received a post-card 
or letter noting the programs heard 
dtiring a certain period, and ask for a 
verification, enclosing a 3 cent stamp for 
return reply. If stations heard are units 
of a chain, listen for special announce¬ 
ments at the close of chain programs. 
Due to delay in mails and answering let¬ 
ters, entries w'ill be accepted up to and 
including October 31. 

3. Copies of “White’s Radio Log” may 
be obtained from the local stationery 
stores for ten cents. Check all calls 
carefully before sending for verifications. 
Verification cards may be purchased, in 
printed form, from the Pottstown Press 
offices for 25 cents a hundred. 

4. Additional information may be had 
by applying at this establishment: 

JONES RADIO AND ELECTRICAL 
SUPPLY COMPANY 
Pottstown, N. Y. 

Service 

Telephone Sets 

933 Tubes 

The next day was Saturday. Farmers, 
in a farming community, visit the town 
in droves on that day. Townspeople too 
make Saturday a big day for shopping 
and Mr. Jones’ window display (dusted 
off and redecorated for the occasion) 
caused no little comment. Through the 
(Continued on page 686) 
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A FOUR TUBE 

SHORT-WAVE CONVERTER 

A 4 tube short-wave converter, which will work into any set, either T.R.F. or superhetero¬ 
dyne. It will increase the range of the broadcast receiver from 200 down to 15 meters, 
permitting complete short-wave and broadcast reception. 

COSMAN* 


I 

i 


Fig. A—Front pane! view. 


I 

i 




Fig. B—Top view illustrating parts layout. 




M any listeners of broadcast reception who have 
an efficient radio receiver, and who have heard so 
much about short-wave radio reception (possibly 
made a Iialf-hearted attempt to rig up something 
that would permit them to get the lower wavelengths—only 
to be discouraged by the results) should consider the con¬ 
struction of this converter. The thrill of obtaining police 
calls, airplane communication, short-wave broadcasting, ama¬ 
teur telephone conversations, all over the country (and other 
countries too), may be yours very easily, and without im¬ 
pairing the present efficiency of your receiver. The unit has 
been designed very carefully, from an angle of efficiency, and 
also simplicity—since it is realized that not all short-wave 
enthusiasts, or would-be enthusiasts, are in a position to 
understand or manipulate complicated apparatus. 

The converter employs a principle similar to that in super- 

* Chief Ktigiiiecr Tri-Mo Kudio C\>. 



hrterodyne receivers, namely a first-detector and oscillator— 
since it is essential that the short waves (higher frequencies) 
be heterodyned and brought into the receiving range of the 
broadcast receiver. Four tubes are used, a 58 as first R.F. 
amplifier, a 56 as oscillator, and another 58 in the I.F. ampli¬ 
fier stage. An 80 or 5Z3 tube is employed for rectification for 
“H’" supply so that no external batteries are necessary. 

The wiring diagram for this converter is shown in Fig. 1. 
Note that no tapped coil arrangements are employed, but 
instead a complete multi-coil unit with a simple switch sys¬ 
tem for selecting any wave band from 200 meters to 15 
meters. The tuning of the set is accomplished in a manner 
that is slightly different from that of the average broadcast 
receiver. The receiver is first set at any desired position of 
tlie scale. Then the two gang condenser unit in the con¬ 
verter is tuned until the signal of the desired station is 
heard, after which the 140 nimf. trimmer condenser is em- 
(CowfiwKrd on page 690) 
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"TELEPHOTOPHONE" 



This title has been employed because it 
applies to the transmission of optical tele¬ 
phony. Much has been read of "light beam" 
transmission of sound, but few experimenters 
realize that they can build equipment that 
will permit them to imitate the results of the 
more complex devices. In this article a sim¬ 
plified light gate for talking on a light beam 
is described. 


DR. R. M. SUTTON 



Fig. A 

Construction of "llpht gate." 

T here have been numerous success¬ 
ful experiments in recent years 
which have demonstrated the pos¬ 
sibility of ‘‘talking over a beam of 
light” in strictly point-to-point commu¬ 
nication. The secrecy of such transmis¬ 
sion of messages is as good as the opti¬ 
cal system, and this method of talking 
across space can be made precisely into 
"beam narrow^-casting.” Communication 
by light beam is limited to optical paths 
a few miles in length. It presents cer¬ 
tain advantages and disadvantages over 
short-wave and ultra-short-wave radio 
transmission. On the credit side stand 
complete secrecy, the absence of R.F. os¬ 
cillators and generators, low cost, and 
ease of operation. On the debit side 
stand interference from atmospheric con¬ 
ditions, the necessity for a completely 


Additional descriptive data re- 
9 ardin 9 **talkin 9 beam** trans¬ 
mission and reception will be 
found in the April, 1933 issue of 
RADIO-CRAFT, pa 9 e 593, and 
in the Feb., 1933, issue. Another 
type of mechanical shutter device 
for modulatin 9 a Ii 9 ht beam is 
described in the latter issue, and 
which information mi 9 ht 9 ive the 
constructor additional hints that 
may aid him in buildin 9 this unit. 


clear optical path from sender to re¬ 
ceiver, and the requirement of a strong, 
steady light source. 

Many of the past experiments utilize 
a beam of light which is modulated by 
the varying output of a neon glow tube. 
The author describes here a peculiarly 
simple and effective method of light 
modulation which presents certain ad¬ 
vantages. For such light values applied 
to the transmission of optical telephony, 
the name "Telephotophone” seems ap¬ 
propriate. In this particular apparatus, 
the voice or music currents from an 
A.F. amplifier are passed into a mag¬ 
netic loudspeaker unit, such as the type 
used in cone-loudspeakers. Coupled di¬ 
rectly to the armature of the unit is a 
vane which forms one side of a slit (see 
Figs. A and B). Thus the width of the 



Fig. B 

"Light gate" ready for operation. 

slit varies in accordance with the cur¬ 
rents flowing through the speaker unit, 
and it is thus possible to vary the in¬ 
tensity of light winch passes through 
the slit. This varying light beam is 
focused by lenses or by parabolic mir¬ 
rors upon a distant photoelectric cell, 
where the variations in light intensity 
cause varying currents to flow in the 
light-sensitive cell. The cell is coupled 
to a high-gain A.F. amplifier and the 
output of the amplifier activates a loud¬ 
speaker to reproduce the original mes¬ 
sage. The accompanying diagrams will 
show’ the schematic arrangement of the 
necessary apparatus. fFigs. 1 and 2). 
iContinu€<I on page 686) 
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SOUNDHEAD OPTICAL SYSTEMS 



Fig, 3 

Optical lens barrel, adjustments A, B, and C are explained in text. 


J. T, BERNSLEY 

The adjustment and care of 
optical systems and associ¬ 
ated equipment In sound- 
heads are thoroughly out¬ 
lined In this article. Service 
Men who are Interested In 
the ''talky'' field will find this 
Information interesting and 
necessary. 


A CONSIDERABLE number of Service Men have become 
interested In the servicing of sound equipment, 

. probably due to the change in policy of the larger 
^ sound equipment manufacturers in regards to com¬ 
pulsory service of their equipment. This is, probably, applic¬ 
able only to new “sales'* of equipment, since the installations 
that were made some few years ago were obtained on a 
“lease" basis and included service inspection for a period 
varying anywheres from two to ten years. At the present 
time, it is understood, “talky" equipment (particularly the 
small theatre type) is being sold outright, with service in¬ 
spections and maintenance by company's engineers being 
optional with the exhibitor. In cases of this sort, or where 
equipment manufactured by independent manufacturers 
exists, it is entirely possible for the local Service Man to 
arrange for the proper servicing and maintenance of the 
equipment. This may be done either on a weekly or semi¬ 
monthly basis, or only in cases of emergency (at times of 
breakdown), depending on the choice of the theatre manager 
— or in most cases the selling ability of the Service Man. It 
is needless to say that the more often periodic inspections of 
the equipment are made, the less likelihood of a breakdown 
— since worn or defective parts may be replaced in time to 
prevent such a catastrophe and thus save the management 
considerable money in the long run. 

While the service procedure of any theatre equipment is 
somewhat varied and involved, depending upon the type of 
equipment installed, the theory concerning the adjustments 
on optical systems is practically the same for all of them. 
The position of the various adjusting screws in different 
makes will, of course, vary but their importance, relation 
and proper manipulation are identical for all makes of 




CONSTANT width- 
variable DENSITY. 


VARIABLE WIDTH- 
CONSTANT DENSITY, 


-A- 




Fig, 1 

llluttratlng the two mo»t popular types of film recording. 


-A- -B- -c- 



above are exciter, lamp images seen on 

SHEET OF PAPER. HELD NEAR PHOTOCELI-- 

HOUSING Aperture, for relative positions 
OF LAMP. NO FILM IN SOUNDHEAD. 


Fio. 2 

Proper adjustment of exciter lamp i$ ihown In 

sound heads. Then again, the reasons for discussing the 
adjustment of this mechanism in the sound head in prefer¬ 
ence to other parts is partly due to letters requesting this 
information, and due also to a consideration of the general 
store of knowledge that the average service technician has 
on hand* This generally includes amplifier circuits and 
theory, which is the chief requisite of any “talky" Service 
Man, speakers, power supply units, and “faders”—which is 
nothing more than a potentiometer type of variable resistance 
for changing from the output of one machine to the second. 
However, most of the radio-technicians have no knowledge 
{Continued on page 682) 



IMAGES SEEN WITH 8,000 OR 6,000 CYCLE 
frequency FILM THREADED, 

A-FOCUSING ADJUSTMENT OFF CONSIDERABLY 
B - *• ** •• SLIGHTLY 

C-CORRECT ADJUSTMENT; EITHER COMPLETE 
BLACK OR WHITE CIRCLE AS FILM IS PULLED 
SLOWLY. 


Fig, 4 

Focusing xdjuitmenti, best when Image shown at Is obtained. 
A and B show two degrees of mal-adjuitment. 
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SERVICING 
THE "TALKIES" 

In this, the final installment, the author de¬ 
scribes in detail methods for obtaining infor¬ 
mation regarding the equipment in a theater, 
and how to best obtain replacement parts. 
Also some valuable hints on service pro¬ 
cedure, defining the projectionist's part as it 
ties in with the Service Man's duties. Further 
information is given on just how much work 
the Service Man may possibly get from vari¬ 
ous types of theaters. 

PART VII 




A complete theater-type amplifier. 

AARON NADELL 


R eaders who have followed previ¬ 
ous articles of this series are now 
ready to consider definite and de¬ 
tailed plans for contacting local 
theatre personnel and arranging with 
them to service talking picture equip¬ 
ment and sell supplies for the same. 
Many concrete suggestions follow. But 
everything that will be said below is 
qualified and limited by those circum¬ 
stances of theatre business, and by the 
nature and problems of theatre person¬ 
nel, which were outlined in the course 
of the previous discussion and cannot be 
repeated here. The iictnUed Huugcstioyis 
given below cannot be seen in their 
proper light, and may not prove in the 
least helpful tinless the preeeding dis^ 
eussions of the peculiarities of show 
business, the psychology and special in- 
terests of showmen, and the labor union 
and other problems of the projectionist 
have been thoi^oughly digested and un¬ 
derstood. 

How to Contact the Manager 

q*he simplest and most direct method 
nf securing theatre business is of course 
to go up to the manager and ask for it, 
but if the manager is not disposed to 



A hard-of-hearing aid that the Service Man 
might interest the theater in. 


place full confidence in a stranger (per¬ 
haps acquainted with “talkies** equip¬ 
ment) who casually asks leave to inter¬ 
vene in the service of the theatre’s most 
precious asset, the sound system, it may 
bo necessary for the Service Man to sug¬ 
gest some profitable ideas not a part of 
the regular sound system. Thus, the 
Service Man can: 

(1) Give the manager a radio set, to 
be awarded in one of his prize contests, 
in return for permission to display other 
radio sets in his lobby, or to advertise 
radio receivers and servicing from his 
screen; 

(2) Sell, rent or lend the theatre a 
P.A. system to be used under the mar- 
kee, in front of the theatre, for ballyhoo. 
(11 lent without cash consideration, se¬ 
cure lobby or screen advertising in re¬ 
turn.) ; 

(3) Sell, rent or lend the theatre a 
P.A. system to be used in a ballyhoo 
truck (if without cash consideration, 
secure lobby or screen advertising in re¬ 
turn) ; 

(4) Rent or sell (perhaps on trial) a 
set of ear-phones, or the more modern 
“bone-conduction,” aids for patrons 
“hard of hearing.’* 

In the course of conversation along 
these lines it is logical to express inter¬ 
est in the sound system of the theatre, 
and ask permission to visit it. This is 
especially true because three of the 
above four suggestions lend themselves 
readily to electrical connection with the 
regular sound installation. If a radio 
set is given away, a program received 
by it may be coupled (either directly, 
or through the announcing microphone 
if the manager is hesitant about per¬ 
mitting small changes in his sound sys¬ 
tem) to the theatre's amplifier, and 
played through the stage speakers. Con¬ 
versely, radio receivers displayed in the 
lobby may be coupled directly, or 
through microphones, to play part of the 
sound of the show. A P.A. system under 
the markee may also be coupled to the 
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show, or it may be wired to switches that 
will allow its amplifier to serve as an 
emergency amplifier in case of trouble 
with the regular system. Hard-of-hear¬ 
ing aids may be coupled directly to the 
theatre’s sound equipment or may pick 
up the sound through a microphone con¬ 
cealed in the theatre. Thus, conversa¬ 
tion about any of these business angles 
leads directly to discussion of the sound 
sy stem proper. 

How to Study the Sound System 

First of all, do not touch any part of 
the equipment without permission of the 
man who is in charge of it. Secondly, 
even after he grants you leave to “look 
It over,” never open any panel cover or 
door while the show is running without 
his express consent. You may stop the 
show and be escorted to the street as an 
incompetent bungler, since much sound 
equipment is made with safety switches 
that cut off all power when a panel is 
opened. 

You will find that the sound system is 
essentially an audio frequency amplifier, 
with little in it the radio man has not 
met many times before in the course of 
bis ordinary radio and P.A, work. The 
photoelectric cell seems puzzling to some 
Service Men. It is simple and easy to 
deal with; its action having been ex¬ 
plained in outline earlier in this series; 
it is described in detail In any number 
of reliable text books and in any large, 
modern encyclopedia. The rest of the 
sound system is mostly switches. Most 
Service Men are equipped with tables 
or boards for testing, on which they 
have mounted numerous meters and test 
leads, all operating by means of switch¬ 
ing arrangements. Now the world’s most 
competent electrical engineers would not 
understand at first glance the switching 
system the Service Man happens to have 
in his own test panel as well as it is 
understood by the man who built that 
panel, but there is nothing complicated 
{Contimied on page 683) 
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APPLICATIONS OF THE 25 ZS 


VOLTAGE DOUBLING TUBE 

H. K. BRADFORD* 

Not many of our technical readers fully realize the versa¬ 
tility of the 25Z5 rectifier tube. It is a tube that can be put 
to a number of varied uses, due to the flexibility permitted 
by its design. It may be used as a simple half-wave rectifier; 
full-wave rectifier; voltage doubling device—that is, to pro¬ 
duce twice the voltage input in the output, where A.C. is 
employed; or as a combination power speaker supply device 
for A.C. and D.C. lines. The many applications possible 
are explained clearly, and in detail, in this article. 


R eference is made to that very 
ingenious tube of recent design, the 
25Z5. Because of its revolutionary 
principle of operation it has in¬ 
vited considerable discussion and com¬ 
ment. Not only is its operation as a 
full-wave voltage-doubling rectifier of 
particular interest but also its adapta¬ 
bility to universal equipment (receivers, 
transmitters, oscillators, speakers, etc.) 
These indicate its wide application. It 
is with these applications of the tube 
that we are concerned. 

To enable the simplest possible discus¬ 
sion of this tube’s operation as a voltage 
doubler an analysis diagram is given in 
Fig. 1. To further aid in its understand¬ 
ing we will consider it from the view¬ 
point of ‘'electron-analysis’* rather than 
current flow. 

During the entire half cycle in which 
terminal A is negative with respect to 
B electrons will flow from cathode 2 to 
plate 2, into condenser and they will 
be drawn from the plus plate of C. to B, 
charging C. to a potential of 155 V. This 
is the peak voltage of 110 V. R.M.S. 
Condenser Ci, also has the opportunity 
of charging through R and L, from plate 
2. but we assume that R is much larger 
than the tube drop and thus Ci will re¬ 
ceive a smaller charge. Its polarity will 
opi)ose Ca with reference to the output 
circuit. It will be opposite to the polar¬ 
ity indicated on the diagram. 

When B is negative with respect to 
A electrons will flow into the lower plato 

* Cjiitital Ra<lio Rcsoarfh Labs. 


of C, out of the top plate, through sec¬ 
tion 1 of the tube (cathode to plate) 
and hence to A. This not only dissipates 
the existing reverse charge on Ci as just 
mentioned, but also tends to lower the 
charge on through the circuit L,R in 
a manner outlined in the charging cycle 
for Ca. If we temporarily omit R we 
find that the two reverse actions due to 
the continuity furnished by R will be en¬ 
tirely eliminated and the potential across 
Cy as well as €< will be 310 V. or the 
sum of the fully charged voltage of Ci 
(155 V.) plus that of C. (155 V.). 

It may be interesting to note in pass¬ 
ing that when R is replaced by a num¬ 
ber of plate and screen-grid circuits, 
there being no appreciable leakage and 
no bleeder current in the load, the re¬ 
verse action can exist during both half 
cycles. At all times these reverse volt¬ 
ages are correctly polarized through the 
load. 

The time constant of the tube drop and 
Ct and Ca is so extremely small as to be 
entirely negligible allowing both con¬ 
densers to reach full peak charge with 
no load. Within the conductivity limits 
of the tube the voltage to which each 
condenser (Ci and C 2 ) will charge de¬ 
pends on the ratio of the load resistance 
to the tube resistance (one half that of 
one rectifier section). As the load cur¬ 
rent increases the tube drop increases 
in almost direct proportion. The pro¬ 
portionality is so good that a “regula¬ 
tion factor” may be obtained for con¬ 



stant values of Ci and Co which will 
yield pertinent information as to the 
output voltage which may be expected at 
any load current. 

This factor is obtained as follows: 

(1) Eo—El 

K=- 

lo— II 

Where Ei is the lowest voltage in¬ 
tersecting the curve. 

Where Ea is the highest voltage in¬ 
tersecting the curve. 

Where Ii is the lowest current in¬ 
tersecting the curve. 

AVhere L is the highest current in¬ 
tersecting the curve. 

Example— 

Then the voltage to be expected for 
any current I up to and including 
maximum is: 

(2) E = 310 —KI 

M’here K is the regulation factor and 
I, the current assumed. Suppose we 
would like to know what current we 
can obtain at any specified voltage: 

310 —B 

(3) 1=- 

K 

Where the same factors are involved 
and the characteristic curve for the 
tube with our basic formula (1) we 
can obtain K for any value of capacity 
for Cl and C.. 

{Co7it'ntHr(J on page 687) 



Fiq. 1 

The 25Z5 as a voltage doubling device. 
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Fig. 2 

A split half-wave rectifier circuit* 
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AN A.C.—D.C. AUDIO 

PRE-AMPLIFIER L J. LITTMANN* 

Here is a self-powered pre-amplifier thaf will operate on 
either alternating or direct current. It has many uses as 
explained in this article. 



H ere is an item that has valuable appeal to every P.A. 
amplifier man and to every radio set owner, altliongb 
primarily it was designed to serve in the P.A. ampli¬ 
fier field. Briefly, its purpose is to “pre-aniplify*’ or 
to “boost” any A.F, signal produced by such input devices as 
phono, pickups, carbon microphones, crystal microphones, 
condenser microphones, dynamic microphones, ribbon micro¬ 
phones, photoelectric devices, etc. Such input devices are at- 


* chief Kngiiuer, Coast-to-Coant Radio Corii. 

{Continued on pnoe 691) 




Fig. 1, left 


Fig. B, above 


Fig. A, top-right 


Schematic circuit of the 
A.F. pre-amplifier for 
P.A, and experimental 
use. 


Sub-chassis layout of 
the pre-amplifier. Im¬ 
portant units are iden¬ 
tified. 


Note the neat appear- 
ancce of the completed 
unit. Gain control R8 
is on front. 



"WIRE-LESS" 

P. A. INSTALLATIONS 

J. M. KUHLIK* 

The "transmitter" of this "wire-less" P.A. system energizes 
g building's entire lighting system with sound that may be 
"picked off" by any radio set; or, the special "receiver." 



The receiver. 


The transmitter. 


E ver since the article, “A Wired- 
Radio Public Address System,” ap¬ 
peared in tlie November, 1933, issue 
of Radio-Cbaft, interest in this new 
and novel P.A. design, and extremely con¬ 
venient method of P.A. installation and 
operation, has been rapidly increasing. 
The features that are exclusive to this 
system have found emphasis in commer¬ 
cial operation. Two units comprise the 
complete commercial “wire-less" P.A. 
system. Units Z and R, the transmitter 
and receiver, respectively, are illustrated. 

The transmitter is often referred to as 
a ‘‘socket mike," since it plugs into the 
wall socket like a vacuum cleaner or any 
other appliance, and incorporates a ini- 


* Miles Reproducer Co. 
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crophone. The “socket mike” functions 
as a diminutive radio station: the “pro¬ 
gram" of this “station" as picked up by 
the microi)bone being fed into the wall 
receptacle (from which the unit receives 
its current supply) as “wired radio." 

This “wired radio" program is then 
taken from any wall receptacle in the 
building by means of a radio set (con¬ 
nected to the light line through a small 
fixed condenser); or, merely by plugging 
into the wall socket the si)ecifically de¬ 
signed “socket amplifier" or “receiver"— 
which also receives its current supply 
from the same outlet. 

It is not necessary to run wires from 
point to point (often imimssible in mod¬ 
ern, steel-aiul-concrete buildings). Fur¬ 


ther, the complete apparatus may be set 
up and ready for operation, at gatherings 
of every sort, in a few minutes. 

Novel Applications 

Although there are a great many places 
where a wire-less P.A. system finds ap¬ 
plication, we will only discuss five new 
uses that have been brought to the atten¬ 
tion of the writer, and which may sug¬ 
gest to technicians and prospective cus¬ 
tomers still other uses. 

These applications are listed as fol¬ 
lows: (1) traveling theatre ballyhoo ser¬ 
vice; (2) department store program re¬ 
lay and call system: (3) hospital call 
service; (4) remote alarm indicator; 

{Continued on pane 692) 
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A "DOUBLE SUPER" ALL-WAVE 


12 TUBE SET 

This receiver incorporates innovations in circuit design that 
make it a super-sensitive and selective radio set. 


(.\11 photos—courtesy Sfcwart'Wjirncr Corp.) 

Fig. B 

PoY/er pack and receiver chassis are separate. 



Fig. 1 

Wiring diagram of power pack. 



Fig. A 

A simplified calibrated tuning scale is used- 


(inency response, and ^really improves 
the tone (piality. 

The type 56 phase reversal tube as 
used in the resistance-coupled push-pull 
circuit, functions as follows: By means 
of a voltage divider arrangement (re¬ 
sistors 51 and 52) one-sixth of the audio 
output voltage of the 55 is impressed on 
the grid of the 56 which reverses the 
phase, amplihes the signal to its original 
value, and applies it to the grid of one 
of the 2A5 output tubes. The other 2A5 
receives its signal direct from the 55. 
Thus the two output tubes receive sig¬ 
nals of ecpjal strength but in opposite 
phase relation, giving a true push-pull 
eft'ect without the use of a transformer. 

Local-Distance Switch 

The local-distance or “quiet*' switch, 
which is operated by an in-and-out mo¬ 
tion of the tone control knob, makes the 
following circuit changes. In the “in” 
or local position, the primary of the R.F. 
etdl is shunted by a fixed condenser, thus 
{(’oiif 'nnit'tl Oil png*' 688 ) 



T he radio chassis in this 12 tube all- 
wave receiver uses a double super¬ 
heterodyne circuit. Through the use 
of a multi-section range switch, any 
one of four tuning ranges extending 
from 16 to 565 meters may be used. 

By means of this range switch, radio 
signals are made to follow one of two 
general circuit paths, depending on their 
wavelength. If the signal is in the broad¬ 
cast band, it is fed directly to the tuned 
input circuit of the R.F. tube, and from 
there on amplified in the usual way. 
During broadcast reception the short¬ 
wave section is rendered inoperative by 


applying a very high negative bias on 
the short-wave oscillator tube. 

When the set is switched over to any 
one of the three short-wave ranges, the 
received short-wave signal passes 
through the short-wave detector, where it 
is converted to 1,540 kc. by the action 
of the short-wave oscillator and it is then 
amplified at this fretpiency in the broad¬ 
cast section of the receiver. 

By the use of a separate A.V.C. tube, 
iuput to the second-detector is kept prac¬ 
tically constant regardless of variation 
in signal strength. Volume is controlled 
by a potentiometer in the diode circuit 
of the 55 second-detector tube. This vol¬ 
ume control feeds any desired portion of 
the A.F. signal to the triode section of 
the tube which acts as an audio ampli¬ 
fier. 

This amplified A.F. signal is then fed 
into a resistance-coupled push-pull stage. 
The resistance-coui)lod imsh-pull stage 
v\ith its necessary phase reversal tube, 
not only eliminates the distortion which 
would be produced by an input trans¬ 
former but also increases the low-fre- 
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THE ANALYSIS OS RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written in a prac¬ 
tical manner, by Service Men for 
you* 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us nave them. They will 
be paid for, upon publication, 
at regular space rates. 


A.C.-D.C. RECEIVER TROUBLES 

THE advent of the “cigar box,” uni- 
I vcrsal-curront type of receivers has 
no doubt been partly responsible for the 
present trend of the radio industry in 
putting out small, low-priced sets, which 
naturally demands low service and re¬ 
pair charges. While this may be disad¬ 
vantageous to the Service Man, the fre¬ 
quency with which these sets have to be 
Si'rviced, more than balances the low 
service charges. This is to be expected 
for, besides the cramped quarters in 
which they are housed, which get real 
hot after a few minutes operation, they 
are subjected to more severe usage. 
While the 75 lb.. 10 tubers of pre-A.C.- 
D.C. days may stand in the same corner 
for months at a time, the present-day 
cigar box type changes position almost 
as often as its owner leaves his flat or 
apartment. 


INTERNATIONAL KADETTE 

S EVERAL cases of no reception in this 
receiver have been traced to the failure 
of the 75 ohm resistor in the plate lead 
of the KU-1 rectifier. A check-up usu¬ 
ally shows no plate and screen-grid volt¬ 
age on all tubes. While it may be sus¬ 
pected that the cause is a bad rectifier, 
or shorted filter condensers, it has been 
found in many cases that this resistor 
is at fault. A 10 W. wire-wound resistor 
is usually sufficient for replacement (or, 
if necessary, it can be shorted altogether, 
but this is not good practice). See 
Fig. 1. 

The KR-1 rectifier, however, has been 
the cause of a good many failures in this 
receiver. There are times when the set 
will perform right on D.C., but not on 
A.C., due to a bad rectifier. When this 
happens, the rectifier brightens up like 
a lamp when the set is plugged into an 
A.C, outlet. 


One frequent cause of complaint in 
this model is squealing at the high-fre¬ 
quency end. This develops after a few 
months of operation and on sets that 
have been carried around a lot. The 
effect is caused by the short projecting 
wire from the control-grid of the :i6 de- j 
toctor being too close to the U.F. coil. 
(See Fig. 2.) Due to the fact that when | 
the set is carried around the aerial wire 
)s tucked into this compartment of the 
set, the feed-back wire is often bent out 
of position when the aerial is pulled out 
again and again. A little trimming and 
adjustment always stop the oscillations. 



PHILCO 53 UNIVERSAL COMPACT 

A VERY interesting case was a Philco 
53 universal compact. The com¬ 
plaint was very low volume. A check¬ 
up showed all plate and screen-grid volt¬ 
ages low. The rectifier, a 12Z3 and all 
tubes were checked, and all seemed 
O.K. A short was presumed, and an in¬ 
vestigation of all suspected parts was 
made with this in mind. This, how¬ 
ever, did not disclose the fault. Finally, 
a new rectifier was substituted and the 
set played very well; and the voltages 
then read were ’‘normal.” The rectifier, 
thouiih it chvvkcd 'v/ood” happened to bv 
at fault. 

Examination has shown that this par¬ 
ticular tube when in the set does not 
get the right heater voltage. Actual 
measurement shows only 5 V., when this 
tube is rated at 12 V, Incidentally, we 
have run into a lot of these tubes with 
faulty heaters. The most common ones 
that develop this trouble are mostly the 
38; a few* 36’s and 39*s, and the 12Z3. 


CLARION A.C.-D.C. 5 TUBE SET 

A COMMON cause of complaint in this 
very sensitive set is low volume 
after a few' months of operation. It has 
b(en found that in most cases this is 
due to the detector plate load resistor. 
The only remedy is replacement. One 
particularly baffling case came to our at- 
{Continned on patn 696) 


Fig. 2 

Circuit oscillation in International "Kadette” 
sets may be traced to the feed-baok wire. 



Fig. 4 

Emerson 20A and 25A. Don't blame alt crackling 
noises on tubes—check the other contacts. 



may be cured easily—If you know how. 



Fig. 1. above 

Fault-finding In International “Kadette.** 
Fig. 3, right 

Lack of eensitivity In Clarion lel. 
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113 Radio Service Data Sheet 


RADIO-CRAFT TABLE OF 
BIAS RESISTOR VALUES 

In this tabulation RADIO-CRAFT presents something entirely new and extremely 
valuable tor the Service Man. All of the standard types of tubes are listed, and the 
bias resistor values for differing circuit conditions are enumerated. On the opposite 
page is a complete description of the procedure in applying this useful tabulation. 


—Tl’BE-VOLTAGE-OHMS- Miac. 


Type 

Use 

Plate S-G C-G Phte Bias 

Notes 

1.4H 

r 

135 

67.5 — 3.0 - — 

1 

1A6 

c 

180 

67.5 — 3.0 — — 

1 

2A3 

A 

250 

-45.0 — 700 

G 

2A3 

APP 

34)0 

-62.0 — 700 

G 

?A3 

APP 

300 

-62.0 — — 

A 

2A4 

A 

IsO 

— — — 500 


2A4 

A 

250 

— — — 500 

_ 

2\4 

BD 

2.30 

^ — .50,000 


2A5 

AP 

2 SO 

2.50 —16.5 — 410 

B 

2 Aii 

TA 

100 

— —1.05 .25-meg. 10,500 

£ 

2.A6 

TA 

1115 

-1.0.5 .25.meg. 6,200 

E 

2AS 

TA 

ISO 

— —1.25 .26-meg, 4,000 

E 

JAfi 

TA 

m 

— — I..3 .25>meg. 3,170 

E 

2A6 

TA 

250 

— —1.35 .5-nieg. 5,600 

E 

2A7 

C: 

100 

50—1.5 — 175 

2 

2A7 

C 

250 

75 - 2.2 - 240 

3 

2A7 

C 

250 

100 — .3.0 — 290 

4 

2B7 

PR 

100 

100 — .3.0 — 400 


2B7 

PI 

180 

75 - 3.0 - 700 

__ 

2B7 

PI 

250 

100 — 3.0 — 400 

_ 

2B7 

PI 

2.50 

125 — 3.0 — 270 

_ 

2B7 

PA 

100 

20 — 2.0 .2.5.meg. 5.550 

B 

2B7 

PA 

180 

25 — 2.1 .2.5-meg. 3.700 

B 

2B7 

I'A 

250 

50 — 4.5 .25-meg. 5,500 

H 

2B7 

PA 

250 

50 — 5.0 .5-meg 11,400 

H 

6.\4 

A 

100 

100 — 6.5 — 615 

A 

6A4 

A 

i:l5 

i:i5 — 9.0 — .5.50 

A 

dA4 

A 

16.3 

165 —II.O — 470 

A 

A 

6A4 

6A7 

6B7 

A ISO 180 —12.0 - 46.> 

(Same as 2A7.) _ ^ _ 

(Same as 2B7.) — — ^ 

0 C« 

A 

250 

~ — 1.200 

_ 


BD 

250 

^ — 60J)00 

_ 

fliW 

BD 

250 

— ^ — 300 

_ 

<JF7 

TA 

100 

-3.0 — 260 

_ 

0F7 

PH 

250 

100 — 3.0 — 260 

_ 

ef: 

CTO 

100 


5 

ftF7 

CPM 

25U 

100 — 10.0 — 1.700 


OOA 

LD 

45 



OOA 

LD 

9iJ 

— — — 

Iv 

01 A 

ID 

45 



OlA 

LD 

90 

— — .I-meg. — 


OlA 

PD 

136 

-13.5 .1-mcg. 67,000 

_ 

OlA 

A 

90 

-4.5 — 1,800 

_ 

OlA 

\ 

180 

- 3.0 70,000 2,000 

_ 

10 

A 

250 

— — 22.0 — 2,200 

G 

10 

A 

350 

-31.0 — 1,940 

G 

10 

.A 

425 

-^39.0 — 2.170 

C, 

TOll LD 

45 



WDll BD 

135 

— — 9.0 .Ij^meg. — 

_ 

H'Dll A 

90 

-4.5 — — 

I.' 

WDll A 
HD 12 A 

180-3.0 .1-meg. — 

(Same as 11 .)— — — 

F 

12A 

LD 

45 

— — _ _ 

7 

12A 

BD 

180 

— —16.6 . 1 -meg. — 


12A 

A 

135 

-9.0 — — 

E 

12A 

A 

ISO 

- 4.5 30,000 — 

E 

12A 

A 

ISO 

-13.5 — — 

H 

19 

B 

135 

- — ^ 

_ 

19 

b 

13.5 

-3.0 — — 

8 

20 

A 

90 

-16.5 — 5,500 

B 

20 

A 

135 

-22.5 — 3.460 

B 

22 

LD 

180 

25 — .15-mcg. — 


22 

A 

135 

45 — 1.5 — 650 

F 

22 

A 

1.35 

67.5 — 1.5 — 300 

H 

22 

A 

180 

22.5 — I.O .2-meg 1,400 

H 

24A 

LD 

180 

30 — .15-meg. — 


24A 

BD 

275 

30 — 3 .1 .25.meg. 19,500 

— 

24A 

BD 

250 

45 — 4.7 .25-meg. 32.000 

9 

2iA 

A 

180 

90 — 3.0 — 535 

_ 

24A 

A 

250 

90 — 3.0 — 52.5 

_ 

24A 

A 

250 

.33 — 1.5 . 2 -meg. |,850 

H 

2ti 

A 

90 

— - 7.0 2.425 

H-IO 

26 

A 

135 

- 10.0 — 1,825 

H-IO 

26 

A 

ISO 

- 14.5 - 2,325 

H-iO 

27 

LD 

46 

— — — _ 

H -10 

27 

BD 

135 

- 15.0 — 75,000 

£-11 

27 

BD 

180 

- 24.0 .25-meg. 70,000 

E-Il 

27 

BD 

250 

— —30.0 — .15-iiieg. 

E -11 

27 

BD 

275 

— —26.0 .25-meg. .13-meg. 

F,-I 1 



—VOLTAGE— _OHMS_ 


Type 

Use 

Plate S-G C-G Plate Biae 

Notea 

27 

A 

90 

-6.0 — 2,225 

FMl 

27 

A 

135 

-9.0 — 2,100 

E-11 

27 

A 

180 

-13.4 — 2,850 

E-11 

27 

A 

180 

- 6.9 45,000 3,450 

E -11 

27 

A 

250 

- 7.3 70,000 3,325 

E-ll 

27 

A 

250 

-21.0 — 4,100 

H 

30 

LD 

45 

— — — 


30 

BD 

180 

-J1.0 .25-meg, 44,000 

H 

1 30 

BD 

180 

-16.0 .l-meg. 80,000 

11 

30 

A 

90 

-4.5 - 1,800 

E 

30 

A 

135 

-9.0 — 3,000 

K 

30 

A 

180 

-13.5 — 4,300 

E 

30 

A 

ISO 

- 3.5 50,000 1.700 

E 

31 

A 

135 

-22.5 — 2,800 

b 

31 

A 

180 

-30.0 — 2,4.50 

B 

32 

LD 

100 

35 — .25-meg. — 

— 

32 

LD 

ioo 

35 •— .25-meg. — 

9 

32 

BD 

13.S 

45 — 4,5 .l-meg. 18,000 


32 

BD 

180 

67.5 — 6.2 . I-meg. 27,000 

11 


A 

135 

67.5 — 3.0 — 1,425 

E 

'32 

A 

180 

67.5 — 3.0 — 1,400 

E 

132 

A 

180 

30 — 1.0 . 1 -racg. 1.150 

E 

' 33 

A 

135 

135 —13.5 — 770 

H 

34 

A 

135 

67.5 — 3.0 — 800 

E 

34 

A 

ISO 

67.5 — 3.0 — 775 

E 

34 

M 

180 

67.5 — 7.0 — 4,100 


.3-4 

A 

180 

30 — 1.3 .l-meg. 1 700 

E 

35 

A 

180 

90—3.0 — 410 

I 

35 

A 

250 

90 — 3.0 — 410 

I 

35 

M 

250 

30 — 7.0 — 1,800 


35 

A 

180 

25 — 3.0 .1-mcg. 3,750 

H 

35 

A 

250 

30 — 3.0 .I5-metf. 3,000 

H 

36 

A 

100 

55 — 1.5 — 600 

H 

M 

A 

180 

90 — 3.0 — 860 

H 

36 

A 

250 

90—3.0 — 810 

H 

36 

A 

iSO 

40 — 1.5 .l-meg. 850 

H 

36 

A 

250 

40 — J.5 .125-mcg. 77.5 

H 

36 

LD 

135 

30 — .I-meg. — 


36 

BD 

lOO 

35 — 3.6 .lo-meg. 18,000 

F.9 

36 

BD 

180 

5U — 5.0 .15-meg. 31,000 

F-9 

36 

BD 

180 

Go — 6.0 .25-ineg. 40,000 

F-9 

36 

BD 

250 

80 — 8.0 .25-ineg. 45,000 

F-9 

37 

LD 

45 

— — — _ 


37 

BD 

00 

-10.0 — 50,000 

F 

37 

BD 

180 

- 22.0 — . 11 -meg. 

F 

37 

BD 

250 

— —27.0 .15-meg. .135-iQeg. 

F 

37 

A 

90 

-6.0 — 2,400 

H 

37 

A 

180 

-13.5 — 3,150 

H 

37 

A 

250 

- 8.0 45,000 2,700 

H 

38 

A 

100 

100 — 9.0 — 1,100 

C 

38 

A 

180 

180 —18.0 — 1,100 

B 

38 

A 

250 

250 —25.0 — 975 

B 

39/44 A 

90 

90—3.0 — 405 

n 

39/44 A 

180 

00 — 3.0 — 420 

H 

39/44 

A 

250 

90—3.0 — 415 

H 

39/44 A 

250 

90 — 7.0 — 1,950 


39/44 A 

ISO 

27 — 3.0 .1-mcg. 3.750 

H 

39/44 A 

250 

30 — 3.0 .15-mog. 2,700 

H 

40 

A 

135 

- 1.5 .25-meg. 7,500 

H 

40 

A 

ISO 

- 3.0 .25-meg. 15.000 

H 

41 

A 

100 

100 — 7.0 — 660 

B 

41 

A 

180 

180 -13.5 — 625 

B 

41 

A 

250 

250 —18.0 — 480 

H 

42 

A 

(Same aa 2A5.) — — 


43 

A 

100 

100 —15.0 — 62.5 

L 

43 

A 

135 

135 —20.0 — 490 

M 

45 


180 

- 31.5 — 1,000 

C 

45 

AT 

2.50 

- 50.0 — 1.475 

C 

45 

AT 

275 

- 56.0 — 1,550 

C 

46 

AT 

2.50 

“ —33.0 — 1.500 

M-13 

46 

BT 

300 

— — — 

J 

46 

BT 

400 

— — — — 

J 

47 

A 

260 

2.50 —16.5 — 4.50 

D 

48 

A 

95 

95 —20.0 — 360 

N 

48 

ATT 

125 

100 —22..5 — — 

N-14 

48 

AT 

105 

-30.0 — 440 

G-15-16 

40 

A 

135 

- 20.0 — 3,500 

G 

49 

A 

135 

-20.0 — 3,500 

M*13 

49 

B 

180 

- 0.0 — — 

K 

50 

A 

350 

“ —63.0 — 1,400 

N 


—TUBE-voltage -OHMS- Mis. 


Type 

l^ae 

Plate S-G 

C-G Plate 

Biaa 

Notea 

50 

A 

400 

_ 

-70.0 — 

1,275 

N 

50 

A 

450 


—84.0 — 

1,530 

N 

53 

BDA 

200 

— 

— 4.0 .25-meg. 

— 

_ 

53 

BDA 

250 

— 

— 3.0 .2-meg. 


— 

.53 

2A 

250 

— 

— 3.0 .25-meg. 

— 


53 

2A 

250 

— 

— 3.0 .25-meg. 

— 


53 

A 

250 


— 5.0 — 

835 

13 

53 

A 

300 

— 

— 6.0 — 

790 

13 

53 

B 

250 

— 

— 0.0 — 

— 


53 

B 

300 

— 

- 0.0 — 

_ 

_ 

55 

TA 

135 

>— 

-10.5 — 

2,840 


55 

TA 

180 

— 

-13.5 - 

2,250 

__ 

55 

TA 

180 

— 

—14.0 .l-meg. 

23,000 

_ 

55 

TA 

250 

— 

—11.0 .25-meg. 

17,600 

_ 

55 

TA 

250 

— 

— 20.0 — 

2,500 

_ 

56 

LD 

45 

— 

— —. 


_ 

56 

BD 

135 

— 

— 10.0 — 

50,000 

H 

56 

BD 

ISO 

— 

—12.0 .15-meg. 

60,000 

H 

56 

BD 

250 

— 

—16.0 . 2 >-meg. 

80,000 

H 

56 

BD 

250 

— 

— 20.0 — 1 

100,000 

H-11 

56 

A 

135 

— 

— 6.5 — 

1,860 

H 

56 

A 

250 

— 

— 9.0 .l-meg. 

8.150 

H 

56 

A 

250 

— 

—13.5 — 

2,700 

H 

56 

0 

90 

— 

O.o — 


12 

57 

BD 

250 

33 

— 1.7 .5-meg. 

8,000 

1 

57 

BD 

250 

50 

— 2.0 .25-meg. 

3,000 

I 

57 

BD 

250 

100 

— 3.9 .25-meg. 

4,000 

I 

57 

BD 

250 

100 

— 6.0 . 2 S-meg. 

23,000 

1-9-11 

57 

A 

180 

90‘ 

— 3.0 — 

1,675 

H 

57 

A 

250 

100 

- 3.0 - 

1,200 

H 

57 

A 

250 

60 

— 1.8 .125-meg 

. 1,500 

H 

57 

A 

250 

60 

— 2.0 . 2 -meg. 

2,000 

H 

58 

A 

180 

90 

- 3.0 — 

310 

I 

58 

A 

250 

100 

— 3.0 — 

296 

I 

58 

A 

180 

30 

— 3.0 .l-meg. 

3,300 

H 

58 

A 

250 

35 

— 3,0 .15-meg. 

2,500 

H 

58 

M 

250 

100 

-10 — 

2,700 


59 

AT 

250 

— 

—28.0 — 

1,075 

A 

59 

AT 

250 

— 

-28.0 — 

1,075 

A-I3 

59 

AP 

250 

250 

—18,0 — 

410 

A-13 

59 

BT 

300 

—. 

— — 


J 

59 

BT 

400 


_ — 

_ 

J 

;j 

A 

90 

— 

—19.0 — 

1,900 

G 

71 

A 

135 

— 

—29.5 — 

1,700 

G 

71 

A 

180 

— 

-43.0 — 

2,150 

G 

75 

TA 

(Same aa 2 A 6 .) — 



76 

A 

250 

— 

— — 

3.000 

_ 

76 

77 

BD 

BD 

250 

100 

30 

— 2.0 .25-mfg, 

.l-meg. 

12,500 

r 

77 

BD 

250 

50 

— 2.0 .25.roeg, 

3,000 

I 

77 

BD 

250 

100 

— 4.3 .5-mog. 

10,000 

I 

77 

A 

100 

20 

— l.l .25-meg. 

3,760 

H 

77 

A 

180 

30 

—1,25 .25-emg. 

2,180 

H 

77 

A 

250 

50 

— 2.1 .25-meg. 

3,500 

H 

77 

A 

100 

60 

— 1.6 — 

715 

H 

77 

A 

250 

too 

— 3.0 — 

1,025 

H 

78 

A 

100 

90 

— 3.0 — 

435 

H 

78 

A 

180 

75 

- 3.0 — 

590 

H 

78 

A 

250 

100 

— 3.0 — 

330 

H 

78 

A 

250 

125 

— 3.0 — 

225 

H 

78 

A 

250 

30 

— 3.0 .IS-meg.. 

.5,200 

H 

78 

M 

250 

100 

— 10.0 — 

4,350 

_ 

79 

BDA 

(Same aa Type 53.) — 



79 

2A 

(Same aa Type 53.) — 



79 

2A 



— — 

_ 

I 

85 

TA 

(Same aa T>T)e 55.) — 

_ 


89 

AT 

160 

— 

— 20.0 — 

1,175 

F 

89 

AT 

180 

— 

-22.5 — 

1,125 

F 

89 

AT 

250 

— 

—31.0 — 

970 

F 

89 

AP 

100 

100 

— 10.0 — 

1.050 

F 

89 

AP 

180 

180 

—18.0 — 

900 

F 

89 

AP 

250 

250 

—25.0 — 

780 

F 

89 

BT 

180 

— 

— 0.0 — 


J 

99 

LD 

45 


— —, 



99 

BD 

90 

— 

— 10.0 — 

50,000 

F 

99 

BD 

136 

— 

—lO.O .2-meg. 

50,000 

F 

99 

A 

90 

— 

— 4.5 — 

1,800 

E 

99 

A 

180 

— 

— 3.0 70,000 

1,775 

E 

864 

A 

90 

— 

— 4.5 — 

1,550 

H 

864 

A 

180 

— 

— 3.0 65,000 

1,675 

H 
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Radio Service Data Sheet 114 


REFERENCE DATA AND GENERAL CONSIDERATIONS ABOUT GRID BIAS RESISTORS 


Tube bios resistor values ordinarily ore o motter of “cut ond try/* Of course, if laboratory equipment is available, such as the 
microammeter ond Y.T. voltmeter, the procedure is simpliRed« At best, however, the process of selecting the correct volue is a time- 
consuming one. Therefore, the doto here given will be welcomed os a starting point for determining optimum values in tube circuits. 


To anyone who has attempted to use 
present-compiled tube bias resistor data 
tables the woeful short-comings of these 
tables needs no comment. In order to sup¬ 
plement the Inadequate Information hereto¬ 
fore available, the Radio-Craft Table of 
Bias Resistor Values has been compiled. It 
Is recognized to begin with that no table 
of this order, short of an actual, complete 
manual, will meet all requirements. How¬ 
ever, the necessity for a tabulation which 
would meet the majority of needs, and which 
would be many times as useful as any now 
available. Is generally conceded. The table 
given will meet the average demands of 
Service Men and experimenters. 

Current and plate-prong voltage values 
are not given since the operating figures In 
many cases (as for instance in resistance- 
coupled bias-detector circuits) would require 
the use of a microammeter and V.T. volt¬ 
meter, respectively—Instruments not avail¬ 
able to the average technician. Instead, the 
figures given In the tabulation may be used 
as references where necessary for checking 
circuit constants, and for Interpolations. 

Where the actual supply voltage Is but 
10% plus or minus, variations In resistor 
values will normally not be needed. Where 
the deviation Is greater than this tolerance 
interpolation between values Is usually nec¬ 
essary in direct ratio to voltage difference. 
In several cases but one set of voltages and 
resistor values for that type tube has been 
specified. This bas been done where the 
normal resistor value (bias or otherwise) 
remains close to a constant value over 
widely varying supply voltage values. 

Power ratings for Rt, Fig. 1, may be ob¬ 
tained from the formula R, where E 

e<)uals “C.-G. Volts" nnd H, "Bias Ohms," 
in the table. . 

Item R2, Fig. 1, Is the maximum allow¬ 
able grid resistance value. It Is the sum of 
all resistance In the grid circuit of a tube— 
and equals the values designated by capital 
letters under "Mlsc. Notes" in the table. 
The value of R2 should be as high as pos¬ 
sible to secure maximum gain but must not 
exceed the maximum recommended for the 
tube type. (Greater stability Is obtained 
for lesser values.) 

In the listing ** ‘Miscellaneous Notes’ 
(Numerals)." references to tube elements 
(prongs) for resistor values are as follows: 
1, anode grid; 2, osc. grid. 

In the listing, "Cut-Off Voltages/’ are 
given the maximum C.-G. negative bias 
values for minimum volume. 

An explanation of the tnble lieiidhigK l,*4 
^Iven below. 

TABLE HEADINGS 

"Tune Vse"—functional classifications, 
such as class A amplifier (used in place of 
special classifications, such as screen-grid 
R.F. or A.F. amplifier, etc.). This listing 
better Indicates the suitability of R.F. tet¬ 
rodes and pentodes In .V.F, impedance nnd 
transformer circuits. 

A, class A amplifier: 2A, 2 stage ampli¬ 
fier : AT, class A triode: ATT, class A 
power tetrode; AP, class A pentode; APP, 
class A push-pull; BD, bias-detector; BDA, 
bias-detector and 1 stage amplifier; BPP, 
class B push-push ; BT, class B triode; C. 
converter; CPM. converter pentode mixer; 
(’TO, converter triode oscillator; LD, leak- 
detector ; M, mixer; O, oscillator; PA, pen¬ 
tode section as A.F. amplifier; PI, pentode 
section as l.F. amplifier; PR, pentode sec¬ 
tion as R.F. amplifier; TA, triode section 
as A.F. amplifier. 


"Plate Volts"—voltage measured from A 
to "4-1" in Fig. 1. The supply voltage Is 
measured from •'—" to "4-1." 

"C.-G. Volts"—voltage measured from A 
to C in Fig. 1 ; more accurately measured 
from A to "—" where the value of R2 Is 
high. 

"Bias Ohms"—the value of R1 for self- 
bias ; not given where commonly "fixed- 
bias" will be used. "Fixed-bias" may be 
obtained from "C" battery (see "C.-(i. 
Volts") or voltage divider. Self-bias with 
D.C. operated filaments Is In general Inap¬ 
plicable. Bias resistor values for tubes with 
D.C. on the filaments are given for such 
use (ns for Instance In making a "1 tube" 
set) w’here possible. 

"Mlsc. Notes"—operational data, and ref¬ 
erences to values for R2 and R4. 

"MISC. NOTES" (NUMERALS) 

(1) Prong I, 135 V. max.: 2, 50,000 ohms. 

(2) Prong 1, 100 V.; 2, 15,000 ohms. 

(."> Prong 1, 100 V.; 2, 35,000 ohms. 

(4) Prong 1, 200 V.; 2. 70,000 ohms. 

(5) Osc. grid leak. 0,1-meg.; ret. to cath. 
(Cl Grid return to neg. fil. 

(7) Grid return to pos. fil. 

(8i l*lx‘*d-bia8 only. 

(!)) Plate resistor shunted by 500 hy. choke 
coil. 

(10) Transformer coupling only. 

(11) Directly feeding output stage. 

(12) Grid leak, 30,000 ohms to 1. meg.; 
ret. to cath. 

(1:1) For class B driver service. 

(14) <;rid bias secured from "C" battery. 
U5) Plate and S.-G. connected at socket, 
for ATT use: unless overall voltage 
(“—” to "4-," In Fig. 1) equals 135 V., 
an external "C" battery is required. 
(1(») For two tubes. 


"MlSC. NOTES" (CAPITALS) 
(RESISTANCE VALUES FOR R2) 





FUed-Bias 

B 

1. meg. .. 


.0.1-meg. 

(’ 

1. meg, .. . 



n 

0 5-meg 


.50,000 

E 

2 meg,K. 


SelJ-Bian 

F 

3 megs. 


K 1,500 

G 

0.5-iaeg. 


L 0.4*meg 


1. meg. 


M 0.25-meg. 

1 

1..5 meg. 


N 10.000 

.J 

l.tiOb 


O .50,000 


CUT-OFF VOLTAGES 


Tu1h» 

IMate 

S.-G. 

Cut- 

Type 

Volts 

Volts 

Off 

lAO 

irtri 

07.5 

—25 

lAO 

180 

07.5 

—25 

2A7 

100 

50 

—20 

2A7 

2.50 

75 

—30 

2A7 

250 

100 

—45 

2B7 

lot) 

100 

— 17 

2B7 

180 

7,5 

—13 

2B7 

250 

100 

—17 

2B7 

2.50 

125 

—21 

OAT 

t same 

as 2A7) 


«B7 

4 same 

as 2B7) 


6F7 

250 

100 

—35 

34 

135 

67.5 

—22.5 

34 

180 

67.5 

—22.5 

3.5 

180 

90 

—50 

35 

2.50 

99 

—50 

39/44 

90 

90 

—45 

89/44 

180 

90 

—45 

39/44 

2.50 

90 

—45 

58 

180 

90 

—50 

58 

250 

100 

—50 

78 

100 

90 

—52 

78 

180 

75 

—52 

78 

250 

100 

—52 

78 

250 

125 

—52 


MItcelltneout Information 

The use of plate resistance-capacity filters 
will, due to the lU drop, result In lower 
plate voltage than the table bore given con¬ 
templates. It is therefore noted that the 
column "Plate Ohms" specifies for the ac¬ 
companying voltage the sum of the plate 
coupling and filter resistors. Where higher 
gain is d<‘slred and the use of resistor- 
capacity filters l.s essential, the plate supply 
voltage should be accordingly increased 
slightly. 

As a general rule, wdu'ic the overall plate 
circuit resistance is increased by a given 
peiHViitag*', the plate supply voltage figure 
should be increased by one-half the per¬ 
centage of the Increase in the plate clr<-uit 
resistance value. 

In audio frequency amplifiers with tet¬ 
rodes and blgli-gain pentodes the plate 
slstors are much smaller than the value 
essential to secure ii largo measure of the 
inherent gain iir those tubes. Higher plate 
resistor values are pos.^lble, with |utrert>**d 
voltage gain but, In general, such gain is 
accompanied by instability, and the distor¬ 
tion tbnt is coupled with unstable operation. 
It is of course essential to bolli lucrea.se 
the plate voltage and, perhaps, tlie fcrtsm- 
and control-grid voltages to si'curc thl.s 
maximum gain. For guidance in tliis, the 
experimenter should check against the plate 
current and control-grid voltage curves as 
given in any standard tube manual. 

Maximum resistance values for R2 are 
given for the following reasons. In R.F. 
amplifiers, to Increase these values would 
tend to result in circuit oscillation. In 
.V.F. amplifiers, strong signal swMngs may 
result In a los.s of bias on the control-grid 
of the tube. In the case of power tubes, 
sueh bias loss may easily damage the tube, 
or the associated output transformers and 
power supply devices. Therefore, where 
control-grid circuit resistance-capacity fil¬ 
ters are essential the filter resistor value 
must be included In the sum, U-2. 

In several cases it will bo noted in the 
table that, for a given plate supply voltage, 
the control-grid voltage varies. This Is 
necessary because differing values of plate 
circuit resistance, due to the IK drop, make 
the actual plate voltage different than the 
plate supply voltage here given. (Tube 
data sheets ordinarily are compiled only 
for the voltage actually available at the 
tube prongs.) 
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SHORT-CUTS 

IN RADIO 



A TIME saver and a 
great convenience 
is illustrated at the 
left. A hole is drilled 
in the side of the can 
in which solder is 
l>acked. By threading 
the solder through this 
hole, as shown, it is 
more handy.—U. Uon::it 

/V XTEXNA efficiency 
is conveniently de¬ 
termined in the man¬ 
ner shown at the left. 
A 5 ft. length of wire 
parallels the A.C. or 
D.C. power lines; one 
end connects to the an- 
tenna post of the radio 
set. Motors, switches, 
etc., establish a ‘noise 
reference level." Upon 
connecting the regular 
antenna to the set the 
relative strength of 
programs and this 
"static" will be in pro¬ 
portion to the efficiency 
of the regular antenna 
system, — Wirjio G, 
iMYLI.YKA^VtiAS. 


PHONE 


SLOT 






/ soloer 






TUBE prong ' 


^^OOD socket contact for resistance and continuity tests is 
shown above. A /f/rr/e and a stna}} prong from a tube are 
soldered to a twin conductor cor d, ending in a single phone 
tip. — A. Oke.mus. 



PRONT VIEW 


SJDE VIEW (BROKENj 



A n INEXPE.XSIVE and attractive vernier dial is made 
from the gears of a mechanical construction toy. and 
the dial and crank from, for instance, an old variocoupler. 
Graduate the dial for 360 degrees; gi^adnate the drum so 
that successive numbers indicate one turn of the crank. 
Katios of 1S;1, 36:1 and 50:1, w'ith only V^-degree back¬ 
lash, are usual in these toy gears. — Leo Rosen*. 


^ONTI.XUOUS dots 
^ from the speed key 
are obtained by con¬ 
necting it as a buzzer, 
as shown above. Me¬ 
chanically hold the 
knoll in the dot posi¬ 
tion. Useful for- test¬ 
ing remote apparatus, 
‘‘breaking" a *‘tough“ 
amateur operator, 
small flashing attrac¬ 
tions. etc. — VlNCRXTR 
Espinosa. 



.\-J 

ELECraO MAGNET 



CORNEftSr 1.2,3.4.5,6 CAN 6E SOLDERED OR BRA2E0 TOCETWER 


A “CHEVY” drum-type headlamp artistically houses a 6 in. 

dynamic reproducer for car radio use. Remove the re¬ 
flector and lamp socket, and file or drill off the rivets that 
hold the side brackets. Use a shielded 4 wire cable; ground 
The case to the shield.—R. L. Johnson. 


i^ULTIPLE receptacles may be obtained by fastening to- 
got her a number of “douhle”-type “outlet” boxes, as 
shown above. Knock out holes in the boxes and run the wires 
through them for parallel connection of the outlets. Suitably 
fuse tire line.—How .\ki> Bl.\ckhukn. 
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17 CAPACITIES FROM 3 
CONDENSERS 

J. N. Kessler 

N FIG. 1 is shown a switching device 

for connecting 3 condensers in series, 
parallel, or series-parallel combinations 
to secure 17 capacities for use in deter¬ 
mining the best values to be used in 
filter circuits, etc., in radio receivers. 

Units Sw'. 1 and Sw’. 2 are 3 point, 
single gang sectional rotary tap sw itches; 
units Sw.3 to Sw.8 are S.P.S.T. toggle 
switches. Connect tip jacks J1 and J2 
to test prods. Care nuist be taken to 
close the switches in the correct com¬ 
bination as shown in Table 1 in order 
to prevent a direct short; (X indicates 
a closed switch). 

Taulk I 

Sw. Capacity in Mf. 


.\.l. 

4 




A 

- 

1!4A 

21/3 

1 

4 

4 

4 

4 

4 

2 

2 

4 

2 

1 

4 

1 

4 

4 

1 

1 

1 

3 

X 

X 

X 

X 

— 

— 

X 

X 

4 

X 

— 

— 

— 

— 

X 

— 

— 

5 

X 

— 

X 






6 

X 

— 

— 

X 

— 

X 

X 

X 

7 

— 

X 

— 

X 

— 

— 

X 

X 

8 

— 

X 






— 

Sw. 


Capacity in Mf, 



No. 1 

1 .%/7 

1 :V4 

1 1 : 

: 1 

Vi 4 


2/3 

4/7 

1 

4 

4 

4 

1 

2 

2 




1 

2 

2 

1 

1 

1 

1 

1 

3 


X 

— 

— 

X 

X 

— 

— 

4 

X 








5 

— 

X 







6 

X 








7 

X 

X 

X 

— 

X 

X 

— 

X 

8 

— 

— 

— 

— 

X 

— 

X 

X 


PLASTIC WOOD IN RADIO 

P. M. Ohiinger 

X FIG. A is shown one useful applica¬ 
tion of “plastic wood”—that putty-like 
material (obtainable in most hardware 
stores) which, when it hardens, can be 
molded by hand and. when dry. may be 
sandpapered and stained or varnished. 

In the illustration are shown radio re¬ 
ceiver control knobs that had pieces 
broken off and which the writer made 
“as good as new” by using plastic wood. 
Radio cabinets that have been damaged 
or scratched, in shipment or handling, 
usually can be made presentable by 
molding plastic wood to conform with 
the cabinet design; a “touch-up” kit will 
come in handy when re-finishing the re¬ 
pair. The experimenter can use plastic 
wood to fill unused holes in panels. En¬ 



tire knobs can be molded to meet indi¬ 
vidual requirements and ideas. 

When set, plastic wood can be cut. 
sawed, planed, drilled, whittled, tapped, 
and finished. It will hold nails, tacks 
or screws, thus making it useful in fix¬ 
ing knobs that have been worn by shafts 
s-o that they will again “stay put” on the 
shafts. The foundation of w’ood, metal, 
or other material must be clean and dry. 
Tress and shape plastic wood with the 
finger (or a suitable tool) to the desired 
conformation and permit to dry. Thick 
sections are best built up of thin layers, 
permitting each layer to dry. Warmth 
hastens drying, but do not put too near 
a naked flame. Sandpapering, polishing, 
etc., should only be done when the wood 
has hardened. If plastic wood dries in 
the can, add a few drops of “plastic 
wood solvent” to soften it; also, use the 
solvent to remove the “wood” from your 
hands. _ 


A BEAD-INSULATED 3 CIRCUIT 
TUNER 

F. W. Rinkowski 

UEDIT my 8 year old boy for the 
novel idea illustrated in Fig. B. This 
view’ show's a tuning unit having the 
usual primary, secondary and tickler 
coils, but wound with wire on which 
has been strung hundreds of colored 
glass beads of uniform size. These beads 
serve both to insulate and space adja¬ 
cent turns; the resulting coil is quite 
efficient. A person w’ith artistic leanings 
could make these coils exceedingly deco¬ 
rative. 

The idea of bead insulation is an old 
one to short-wave fans but in the unit 
illustrated is given a new’ application. 
Bead-covered w'ire may be used for that 
inside aerial; any part in the length of 
the bare copper wire may be soldered to, 
by breaking off a few’ of the beads; short¬ 
wave plug-in coils w'ound w’ith “beaded” 
W’ire appear to be equally as efficient 
and more decorative than commercial 
types; try wiring your next set with 
“beaded” wire. 


A CONDENSER TESTER 

Otto L. Groff 
X FIG. 2 is illustrated a condenser 
tester that does a real job of weeding 
out the good from the bad small fixed 
condensers encountered in radio service 
w’ork. 

In operation, the meter needle w’ill 
show’ deflections as follows: open con- 
iContinued on page 689) 



Flo. 1, left 

A 3 condenser, 17 capacity test unit. 
Fig. A, above 

Plastic wood repairs and makes knobs. 
Fio. B, right 

Bead'Covered wire on a 3 circuit tuner. 



Fig. C 

The knife a versatile radio tool. 




Trickle charger rectifier in output meter. 
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RADIO-CRAFT’S INFORMATION BUREAU 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient Information* and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. Be SURE to sign your name AND address. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of Its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mall only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication. If considered of exceptional Interest. 
Other Inquiries must be marked ’’For Publication.” 


CURRENT IN A WIRE—GENERATOR 
"NO LOAD" 

(250) Mr. C. E. Howard. Bradshaw, Nob. 

(1^.1) In Kndlo Library book No. b, “Auto¬ 
mobile Uadio and Servidim.*’ there is a state¬ 
ment concerning which 1 would like a little 
enligliteiinieiit. Ueferring to the illustration 
on i>g. 25, w’hat causes the polarity to change 
when the direction of rotation of the arma¬ 
ture is reversed? 

(A.l) This figure is reproduced as Fig. 
Q.25<i.\. Three conditions are necessary In 
order that a wire generate a voltagi-: the 

wire must be in motion: 12 1 tlie wire must 
he in a magnetic field; (3) the wire must 
move at right angles or across the field. It 
Is the latt<‘r factor that is of spi*cial iiiteri*.<t 
to you. When the wire is moving «/>, Fig. 
Q.2r»bA, detail A, the voltage geiieratrd in it 
is in one direction; when the wire moves 
f/oicrt, an euuni voltage Is generated in it. but 
f» the opposite direction. If the wire rotates 
in I cuts across) tiie magnetic field, as shown 
in detail B, one end must go “up“ (refer to 
the view’) once and then dow’n (the entire ac¬ 
tion taking place In the field shown by 
dashes) ; consequently, the polarity generated 
changes, ns the wire rotates in the field. This 
will be ma<le a little more clear by reference 
to Fig. g.2.56B. 

When the wire a, h, in detail Fig. 



Fig. Q.256A 

Generating voltage In a wire, A; or wires, B. 


Q.2ordL cuts across the mngnetie-fiux field of 
a permanent magnet as Indicated hy the solid- 
line arrow at (u) tiie direction of the induc¬ 
ing flux will bo downwards, as sliown l)y tlio 
arrowheads on the dotted vertical lines. An 
electromotive force is set up in the conductor 
in Slid) direction that tiie current establislied 
will alw'ays produce a conductor flux wliich 
will agree in direction w'lth the Indining flux 
(►n the side (d the conductor that first comes 
ill Contact with the Inducing flux uin/ i8 op- 
fiositc in direct Ion on the other aide «/ the 
Vinaluctor, (This Is true regardless of whether 
the conductor or the flux Is the moving ele¬ 
ment.) The dir(‘<’tion of the conductor flux 
is iiulicnted hy the nrrow’heads on the bent 
lines. The direction of the electroniotivi* 
force, as well as that of the current in this 
case, is from n to b in the conductor, as in- 
ditated hy the arrowheads oii tiie clr<-ult wires 
that attach to either end of «. b. The flux Is 
more tJense ahead of the conductor tlian be¬ 
hind it hei-ause of the relation betw'i*en the 
diref'tioii of the Inducing flux and that of the 
conductor flux. 

The direction of the induced electromotive 
force in any <ase where the relative direction 
of tlic movement of tlie flux and of the con¬ 
ductor is know'll may be determined bp con- 
sUicrinu irhich side of the roiuhtetors has the 
denser flux. The direction of the circular 
conductor flux on that side agrees with the 
direction of the inducing flux, and the direc¬ 
tion of tile induced electromotive force Is de¬ 
termined from the relation of the conductor 
euneiit and its flux. 

At (b) in detail A, in the same figure, w*c 
find the conductor, a. b. to l)c moving toward 
the left, in which case the induced eloctro- 
niotlve force is from b to a. 

Ueferring now ta detail B, at (c) the con¬ 
ductor is represented as moving to the right 
in a fiehl in which the direction of the flux 
Is verth’ally upwards. The illreetion of the 
iiidue«Hl electromotive force Is from b to a. la 
id) the conductor is moved tow’ard the left 
In the same field, and the direction of the 
induced electromotive force is from a to b. 

Note that w'hen either the direction of the 
motion of the conductor or the direction of 
tlie flux is reversed, the direction of the «*lec- 
triunotive force Is reversed, as indicated in 
iletails A and H; hut. w'lien both the dire<*li«ni 
of the flux and tlie direction of motion of the 
ciuidnetor are reversed, the direction of the 
induced electromotive force remains un- 
4haug«*d as in A (a) and B (b) : or in A <b) 
and B (c). (Tho straight dotted arrows re¬ 


late to the direction of the movement of the 
conductor w’hen considered as a moving con¬ 
ductor.) 

(g.2) On the following page of the pre¬ 
viously-mentioned hook tlie statement is made 
that the type of generator lielng descrilMHl 
should not be operated unless It is eoiineel4*d 
to a liattery as damage would result to the 
generator. 1 cannot sec w’liy this should lu? 
true, since there would not he any field cur¬ 
rent or no cuiTent generated by the machine, 

(.\.2) In generators designed to charge 
cai batteries, provision is made to reduce tin* 
voltage g4'nei’ated in the niacliiiie by means 
of “armatun* reaction,” which is adjusted by 
the third brush on the machine. If the loait 
w'ere nmioved, there w’mild be very little 
“armature reaction,’* and the voltage gi*n- 
erat»‘d might be sufficiently high to puncture 
the insulation. 


A.V.C. IN A.C.-D.C. SETS 

(257) Mr. Arthur Flseher. Finyonne, N. .T. 

(g.) In the Latest in Kn^liti department 
of the March, Issue of l{.\Dio-rK.\FT the 

statement Is maile that a resistor is used, in 
a superheterodyne, item No. 412, to prevent 
overloading. IMease explain this action in 
greater <lolail. 

(A.) Tlic schematic circuit of this re¬ 
ceiver, the Tom Tliunib A.C,-1>.C. ultra-midget 
set. is shown in Fig. g.2rM. The resist< 4 r in 
questitui is H5, in the grid-return circuit of 
second-detector V.’L In case the detector con¬ 
trol-grid is forced positive, the control-grid 
bins of LF. amplifier V2 is increased. While 
this is not as effective as full A.V,F., it does 
prevent blocking which is an annoying char¬ 
acteristic in many sets due to the strength 
of a lo<‘ul-station carrier. 

The fidlow’ing ailditloiial. Interesting In¬ 
formation Is available. This set has a sen- 
(Vontinued on paye 075) 



The A,K. “Interference eliminator” equipment. 
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siiivity of 10 microvolts nt l,-}00 kc.; and 
1!0. at 000 kc. The wuvelcn»?lh range is r>50 
to 1.700 nn'ters. The held coil, which acts 
as a bleeder resisror» shunts the output of 
the ‘JiiZrt : its resistance is 3,000 ohms. 


A.K. "INTERFERENCE ELIMINATOR" 

(258) Mr. J. A. F. Tryor, Ilyattsville, Md. 

(Q.) How is the Atwater Kent “interfer¬ 
ence eliminator” connected? 

(A.) The schematic circuit of this instru¬ 
ment is shown in Tig. Q.258. (Winding <lata 
on this parficnlar unit is not furnished by 
the nianufacturev as this is a commercial 
<h-vh*e,) Units of similar type have been 
described in past issues of Uapio-Ciiaft ; 
th<y are more generally referred to as “ll.F. 
transmission Hoes,” 


•'MAKING A 9 TUBE HOME-BUILT 
A.C.. T.R.F. SET" (A Correction) 

(250) Carroll E. Mapes. Chicago, 111. 

(Q.) Are there any errors in tlie List of 
rarts in the article, ’•Making a 0 Tube Home- 
Uni It A.C. T.It.K. Set.” as piiblisbed in the 
February, 10:.4 issue of Uadio-CuaFT? It 
does not seem ecu lert that condensers C20 
and r2l should be 100 V. units, when they 
ronuert across the 300 V. output of the rec¬ 
tifier. 

(A.I Following are corrections to this 
List of Varts, as furnislied by the author 
after making a further check of the com¬ 
ponents listed: r20, C21. two 8 raf,. 500 V, 
electrolytic condensers in one can (positive 
and iie-jative leads insulated from can) : C22, 
0.1-mf.. 2oo V. paper condenser; C23. 10 mf., 
>,^00 V. electrolytic condenser. Resistor R4, 
.15-meg.. -W. ; 115. .5,000 ohms, wire wound : 

K7. no. IMO. 25,000 ohms. '^-\V. carbon; 
Ul8, 1.500 ohms, H-'V. carbon: Rlf>, 0.4- 
meg., %-W. carbon : U21, 15.000 ohms, ^-W, 
rarbon : K22, 85.000 ohms, carbon. 


AUTO SET FROM OLD A.K. 35 

(2C0) Mr. Ellis G. .TcITer.v. Lclloj-, Ohio. 

(Q.) 1 wish to build an autO radio set 

using the chassis of an old battery receiver. 
Can it be done; and how? 

I Itelievp that it would be a good idea for 
you to sltow hoTV to do this in some issue of 
your magazine. The set In question is an 
Atwater Kent model 35 wliich does not take 
ti)) very much spjice : in addiilon. it Cauld he 
coiiveuiently cnt into two sections an<l 
mounted one above tlie other wdiere addi¬ 
tional compactness was retpilred, 

(A.) It is always advisable to use equip¬ 
ment only in the si>ccitic service for which it 
was designed. An outstanding example of 
this is the use Off the Atwater Kent model 
35 battery roceiwr (the circuit of which 
n|tpeurod in RAniO-CuAFT Data Slicet Xo. IT, 
May, lh30> as a car radio set. 

The sensitivity of this receiver, one of the 
most emdent of its ‘'day.” is only about :J00 
mi<TOvolfs-per-nieter at an output of .05-W. 
Compare this with, for instance, the .\twater 
Ki-nt models G.30 and TTh* receiver chassis, 
the diagram of which appeared on page 728 
of the June. 103:1 issue of Radio-Craft: this 
chassis has a sensitivity of approximately 
1 microvolt-per-meter at an output of 3W ! 

For use in a car. buihl n real car set. such 
as the one described in the article, “How to 
Make a .Modern Car Radio Set.” Tliis two- 
part article started in the December, 1033 
issue of Radio-Craft, on page 340. 


BROAD TUNING IN A.C.-D.C. 
COMPACTS 

A WORTHWHILE discovery was made by 
us regarding the broad tuning of certain 
A,C.-H.C, compact radio sets of independent 
niamifarture. After all the routine tests for 
such an ailment were applied to the set w*e 
discovoro<l the antenna and R.F, coils were 
tratmposed. having been assembled this way 
at the factory. When placed in tiieir correct 
positions the station selection was found to 
he quite normal. On the majority of these 4 
tube sets the primary of the R.F, coil is 
wound on the outside of the form, and the 
antenna winding is a small choke coil placed 
on the inside. 

I.AWRENCE L. MorFORD 



HOW WOULD YOU TWO LIKE TO 
SEE INSIDE A RADIO STUDlOl I’M 
GOING OVER IN A FEW MINUTES 


STRANGE- 
IT must be 
Y»UR RAil9 


AHA — maybe 
THAT'S WHAT 
YOUR SET NEEDS 
-NEW TUBES 


i/iu/ (fives a clue to finer radio music 


A WEEK LATER 


THAT'S GREAT- 
TEL. YOUR FRIENDS 
A30UT IT. THEY 
WANT BETTER 
■ BCEPTION. TOO 


OH. MR. WHITEMAN, 
YOUR MUSIC comes 
IN FINE ON OUR 
RADIO NOW. WE 

Have a new set of 
MICRO-SENSITIVE 
RCA RADIO TUBES 


0LJ n n i n q h a m 
Ra diot ron 


fRADld' 

TUBES 


NEW MICRO-SENSITIVE 
RCA RADIO TUBES 
m GIVE YOU: 


I Quicker Start 
!£ Quieter Operation 
il Uniform Volume 
4 Uniform Performance 
A Every Tube is Matched 


NEW LIFE FOR OLD RADIOS! 


Quicker Start! More power? Better tone! It really 
means uew life for your set when you replace old, 
worn radio tubes with these new Micro-Sensitive 
tubes by RCA. These are the only tubes guaranteed 
by RCA Radiotron Company to give yOu 5 im¬ 
portant improvements. Have yOur dealer test your 
tubes today. Insist on RCA Radio Tubes—and 
bring back the thrill of radio. 


OH, HOW 
THRULING- 
I'VE ALWAYS 
WANTED To 
SEE THEM 
BROADCAST 


OH, MR. WHITEmAN, 
HOW DIFFERENT 
YOUR MUSIC SOUNDS 
—IT WAVERS SO 
ON MY RADIO 


IN RADIO CITY 


THAT’S THE ONE 
THING WE FORGOT 
THEY'RE ABOUT 
A YEAR OLD, I'LL 
have them TEST. 
ED FIRST thing , 


AND, OF COURSE, 
OUR ENGINEERS 
change THEM 
REGULARLY TO 
INSURE THE VERY 
CLfAREST TONE 


THESE ARE THE BIG 
RCA TUBES ALL THE 
LARGE STATIONS 
DEPEND ON 
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SPRAYBERRY’S 

Practical 

Ativanced Training 

Course for 

Practical Servicemen 

At last—a sound, how-to-do-U course by a man 
who, for years, has been in unusually close touch 
witli servicemen and senleo work. No bunk—a bare 
iiiliiiiuttin of theory—no inatlieniaties—no fancy and 
cosily bliidiiiKs. Just a real, carefully written course 
uliirli will hrove Invaluable to every servlreiiian who 
will study It. ilest of all, the liiiroductory prlre Is 
so low you'll pay for It by your increased earnings on 
ihe first few jobs. For Instance. E. .1. Itreau of 
halhousie. N.H., Canada, writes; "I am well satisfied 
with your course. In fact, I can now service a radio 
ill .vbout hair the time I could six months ago/' 


Where Will YOU Be 
Tomorrow? 


ONLY no 


Times change. Radio 
is a fast moving busi¬ 
ness. Servicemen must 
move with it. Otherwise tomorrow will tiiid them 
sitting by watehliJg the best jobs go to competitors. 
Constant study and iiunrovemeni are essential. Thus, 
in " rUACTirAL MECHANICS OF RADIO SEH- 
>'iCK'’ F. L. Sprnyherry gives you the latest, handiest 
dope in tive most compact, readable style. It costs 
less anri. being more practical. Is easier to understand. 

For a total of $10.00 you get 
28 lessons on Modern Radio 
Service. Terms as tow 
$2.00 down and $2.00 

month. Your money absolutely refunded if you are 
not satisfied. 

You Get the Latest Information on 

I. SET TESTING 

by means of the Analyzer Method: Voltago 
Method; INvint-to-Point Method; Stage- 
l>y-Stage Method; Oscillator Method and 
Hand and Observation Method. 

2. REPAIRING 

Supcrheterodj'ne Circuits; Automatic Vol 
ume Controls; Public Address; Auto Radio. 
Ratterj' Operated and 32-Volt and IlO-Voh 
I>.C. Sets. 

3. PARTS TESTING 

Including Practical Methods for Testing Con¬ 
densers. Resistors. Transformers. Tubes. Loud 
Speakers and .Antenna and Input Circuits. 

it. TROUBLE SHOOTING 

How to locate and eliminate Receiver Hum. 
Internal Receiver Interference. Intermittent 
lUccption. l*uor Quality Reception and Poor 
Sensitivity and Selectivity. 

ALSO . . . 

A SPECIAL SEt'TIOX ON 
TUBES, including all the latest 
types, and U. A SPKCl.AL SK<'- 
TION ON SET A.VALYZER8 In¬ 
cluding Information on modernizing 
and repairing all types. 

.MAIL_T0D^J__ 
F. L. SPRAYBERRY 

Please rush complete details of your new 28-Ieston 
'’**L*^*^*CAL MKCHA.NIC.S of RADIO 
SERMcb.* These, of course, are free. 


Name 


Address 
City_ 


State.'C-5/4 


BCNSatlONaL E 


110 VOLTS AC FOR AUTOS 


The new AUTOKATOR generates 110 Volt A.C. Cur¬ 
rent In motor cars, aeroplanes and from all types of 
engines and motors, direct from fan belt. Costa 
nothing to operate. No service—no brushes, collector 
rings, commutator or wire wound armature. I^at 
for operating PORTABLE Sound Equipment. A C. 
Radio Sets. Neon Signs. Electric Lights. Search¬ 
lights. Send for complete details. 

AUTONATOR LABORATORIES. INC, 

8440 Seuth Chicago Ave. Dept. A Chicago. III. 


YOUR OPPORTUNITY- 
THEATRE SOUND EQUIPMENT 
Buy From the world’s Largest Suppliers 
Kzreptlonal Bargains In New. Used and Rebuilt Motion 
Picture Apparatus. Recent Goveminent Sundus and 
Lluuldatlon of oiher manuficturera such as PACENT, 
ROYAL AMPLITONE. POWERS CINE PHONE, TONE- 
O-GRAPH, BIOPHONE, RCA PHOTOPHONTi and 
others now ofTered to our trade. 

Wrlie for Our New Illuivtrated Catalogue 
S. O. S. CORPORATION 
Dept. RAC 1600 Broadway, New York, U.S.A. 

^ - New York 

CABLE ADDRESS: ’’SOSOUNO’* New York. All Codot. 


THIRD DIMENSION 
IN MUSIC 

(Continuvd from pane 0."r>) 

A violin siilvvist was tfividi a friL'antii' violin, 

Tlip t‘flfot‘18. and a<i<liiioiiai oiios involving; 
file nso of fr4‘«|Uotiry mi-vvIT lillors, w(‘n* at all 
tliups nmler the full vontiol of a monitor op¬ 
erator vent rally looatod in thp balrtuiy. 

For exaniitlo, the previonsly-iiuMitivuicd ox* 
porimont of a bill lot shot, its passa^'e thnm;:li 
the air and its striking; a tar;rot, was atiiicved 
by liavint; an assistant slap two Iioards to- 
i;etbor in front of the loft mi< ropliotie (on the 
5th floor of the bultdinj^) for tlie “shot**; a 
second assistant rapidly ran aoross-sta;:o from 
left to ri;:bt» blowing a whistle, to liidloatc 
the sound of the bullet in slow motion througti 
the air; a third assistant hit n gong to in¬ 
dicate that the target lijul lK‘en stnn*k. How¬ 
ever, the monitor ivporator very rlev<*rly simu¬ 
lated (his oflfeot with tlio porbwimu-s in front 
of only one micruplnuie by the simple priMoss 
of “fading” the micropiioiie output into tlie 
Individual audio cluinnels. feo«ling each 
speaker assembly as roipiirod; thus, with a 
twist of his wrist he repnolucod the effect 
of the bullet wliistling across-stage. yet with¬ 
out any of the assistants moving ! 

A very satisfaetvu'v dv'gree ainlitory per¬ 
spective may be olitained with only two inde¬ 
pendent channels (’'binaiirar’ operation), but 
the presence of the thinl cliannel eoiisldcrnbly 
enhances tlie effect, an<l is of very gn*at ad¬ 
vantage w'hen a soloist n(‘<‘onipnnies the or¬ 
chestra. "With reprodm-ticuis In jiudlt^^ry per¬ 
spective, the center channel (connected to a 
special microphone In front 4vf tlic singer) al¬ 
lows her Voice to be nmplificd independently 
of the orchestra, and thus always to be kept 
at a slightly higher level. 

The factors Involved In attempting to 
simulate at a remote point the 4>stlietie ef¬ 
fects of original sounds should be learned by 
everyone interested in good sound reprodui'- 
tlon. For tills reason the following explana¬ 
tion is given of some of the fai-tors involved 
In the design of the new sound system. 

Frequency and Power Requirements 

For high*grad(' reproduetion of sounds the 
range of frequencies that the system must 
transmit is determined by the range of hear¬ 
ing rather tlian by the kind of sound that Is 
being reproduced. 

Persons having normal hearing can hear 
pure tones ranging in freqiumcy from L*0 to 
20.000 cycles. However, note that in order 
to sense the sounds at either end of this range 
the sounds at these extremities of tin* fre- 
quen<’y range must have very high iut«'nsity. 
In music these frequencies usually are at such 
low intensities that the elimination of fre- 
quemies below 40 cycles and those above 
15.000 cycles produces no detectable differeiiee 
in flic reproduetion of syniplionie music. How¬ 
ever, the elimination of frequencies above 
13,000 cycles prodmed a detectable change in 
the reproduced sound of the snare drum, 
cymbals, and castanets: and the elimination 
of frequencies below 40 cycles. the bass 
viol, the bass tuba, and particularly of the 
organ. 

Uesldes those requirements of frequency re¬ 
sponse the system must also Im* capable of 
handling Bound poinrs that vary through a 
very wide range. For the type of symphonic 
music now produced liy the large orehostras, 
for example, this range would be about 10 
milIion*tO'l, or 70 db. However, since the or¬ 
chestra is limited in its power range it be¬ 
comes desirable to <lesign a system that will 
permit tins power to be augmeiited by ampli¬ 
fication in order to obtain enhanced somul ef* 
fects. An ideal transmission system should, 
therefore, be capalde of reproducing a s^uind 
as faintly as the ear can hear and as lomlly 
as the ear can tolerate. 

Directional Characteristics 

An audience, when listening directly to an 
orchestral production, senses the spatial re¬ 
lations of the instruments of the orchestra 
ns a result of their ability to localize the di¬ 
rection. and to form some judgment of the 
distance from a sound source. This simtial 
character of the sounds gives to the music a 
sense of depth and of extensiveness v'hich, 
for perfect reproduction, Bhoutd be preserved. 


The music width we hear comes to us In 
part directly, ami in part hy rellection from 
the walls; lM»th contribute to the esthetic 
value of the music. However, inasmuch as 
many of (lie tones of a musical selection are 
of short tiuration, the direct sound is of 
great importance -it is this sound alone u hivh 
cnohlcs us to /ocfi/f;t’ the sounv. In general, 
liistruiiumts of lower regist«‘r are less direc¬ 
tive than those of higher n‘gister. 

Fitr 4‘ffieiently radiating fretjueneies as low 
as 4Q cycles a horn of large <liin«*nsbuis is 
required ; the “fobled” type of horn is prefer- 
abie» hut it (r.'insmlts high-fretpuMiey tones 
very ineffirieiitly. Thereton% (he repro<lucer 
•'ass‘*mbly" was constructed of two units, one. 
of tlie foid4‘d type, for the lower and the 
other, of trumpet type, for tlie high frequen¬ 
cies, as shown in Figs. A and H, with an elec¬ 
trical network to divide tlie current into two 
freiiueiiey laitids, tliO point of division i»eing 
uhont 300 cyele.s. 

of tile higli-fr«*(Uiency horns shown in 
I-'igs, A and U lias 10 separate divisions, each 
with an expoiuuitial tap<*r. This design 
“sprays” the atuliriu'c with tlie higher fre¬ 
quency souiuls whleli, l>eing liighly directive, 
give Ihe seiis»‘ of ilirectlon. 

The luitput fre^iiiriicy characteristics of tlie 
combined low- and liigh-fre^pieuey reiivodiioers 
is shown in Fig. 2. 

Frequency Ranges 

That the wide freqiu'ney range of this sys¬ 
tem Is essential to iiaiiirnl n-proilueiion is 
evblent hy reference to Fig. 3, which sluiw.s 
Ihe audible frequeru-y ranges for a number of 
different sounds; this graph differs from 
others in that it shows the “accompanying 
noise range” of souiuls that tend to produce 
the IMiision of naturalness, Tliese sfiiiiids In¬ 
clude lip noises, key rliiks on niiisical iiistrn- 
meiits, “luizz” of re^sis. and hissing of air. 
Tlu‘ sliort, lieavy portions of tlie line hulbate 
the frequency ranges thought to etuivey the 
"(one quality” th<‘ lustniuieiits ; and tlie 
short, vertical lines define tlie range.s of 
noise. In some ea.ses noise and tone seem 
inseparably lilendod. This is a factor that 
pn*vious d4‘signers of sound .‘implifiers and re¬ 
producers do not seem to have taken into 
ae<‘ouut. Of course, in tlie «'ase of radio pro¬ 
gram reception the point Is lud brought up. 
since tlie freqiu-iu*.v range of the trnnsnultiT, 
<qHTatliig on 2UO to .5.50 meters, is only ,5 kc. 
oiew, exjteriuiental transmitters have recently 
I>een licensed to transmit an audio band 10 
ke, wide, on tlinu* wavelengths I»e!ow 20o 
meters—tills is, indeed, good news for those 
who want to enjoy liigh-fidelity radio pro¬ 
grams). 

Tile qualitative oliservations niado on vari¬ 
ous simiids Uy a niimher of trained o!>servers. 
ns frequency-range filters were cut into and 
out of elreiiit. are sunuiiarized in 'I’alde I ; 
in this taimlation. “L.F.” means “lowest fun¬ 
damentals.” 'Diis table, and the pivvi«ui8 dis- 
I’lissioii show, further, tlie lU'cessity for an 
iinqdifier^ and rei»rodiu-er frequency range of 
40 to 1.5,000 cycles, for “natural” reprodue¬ 
tion, It is of int4’r4‘st to note that the <!y- 
n-amic repnaliicer iis«nl in the ordinary domes¬ 
tic radio set is stddom eapaUle of ctriciriitly 
rejirodiu-ing sounds lower than almiit 10*0 
cycles or higher than about 0,000 cycles! 

Now that we have Imnui given a “taste” of 
what m.ay be aeeoniidished toward natural re¬ 
produetion In audio perspective we look for¬ 
ward to a new day in sound teebuique. It 



Flo. 2 

Average over-ail reproduction-ratio characater* 
istics of the reproducer system. It departs from 
uniformity only about 2.5 db. plus or minus, 
between 40 and 15,000 cycles. Measurements 
were made by supplying “warbling” frequencies 
to the voltage amplifier and measuring the 
sound pressure in the “listening area” of a room. 
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will be only a mat ter of time until public 
nUWiess syste ms, talkies, radio sets aiul sound 
r<-enforceiiieiit systems ineorporate 'three di- 
ittiMisiou sound." 

The writer extends ereilir to I'ell Telephone 
I aboratoiies, the A foiistital Soeii*ty of Auier- 
i<M. Aiiieriean Institute of I!lectiical Ihitri- 
neers, and the Institute of Iia«lio Kut^ineers 
foi rlu‘ use of material aud illiistrat ions in- 
c-oiporah'il in this article, wliieli has been 
writ roll jiartly to describe a neve development 
ill sound reproiluctioii : aud parriy to show 
the limitations ami possibilities of existing 
sound systems of all types. 

TABLE I 

Tympani —\<» iiiiportant frequencies below 65 
oyoleK. (I>nnii tune<l to 06 cycles.) Actual 
tone range ends around 2,000 cycles. Promi¬ 
nent drum rattle and beating noises to around 
.^.000 cycles. 

Bass Drum— No important frequencies below 70 
cycles. Actual tone ramre ends around 1000 
cycles. Prominent drum rattle and beating 
noises to around 6,000 cycles. 

Snare Drum —No important frt*qucncies below 100 
cycles. Actual tone consists of rattle extend¬ 
ing to Very high frequencies. 

14" Cymbals —^Ko iinpoitant frequencies below 350 
cycles. Low* frequencies prominent w’lien Of>e 
cvmbul is stnick w'itb a hard stick. High 
frequencies prominent when two cymbals are 
clashed together. 

Bass Viol—li.P. fairly important, slightly more on 
plnckcit than on liowed notes. Considerable | 
bowing noise. 

Cello — L.!'. fairly important. Tone very rich in 
liannonics. Moderate bowing noise. 

Pian-s — L.K. nniinportant for lirst octave. 100 
cycle high-pass filter only slightly noticeable, 
rpper notes practically pun* tones. 

Violin — L.F. impoiuint. Tone rich in Uannonics. 
Noises and tone Idcmlcd. 

Bass Tuba— L.F. fairly important. "Pedlar’ notes 
— fundamentals around 20 cycles—contain 
fewer very low fn>quencies than regular notes. 
Modersite blowing and key noises. 

Trombone — L.F. not very important below 130 
cyelcs. Middle legist er has greatest harmonic 
Content. hiappivciahle noise. 

French Horn— L.F. nniniportant l»elow 130 cycles. 
Middle register has most volume and harmon¬ 
ics. High i-egister gives rather pure tones. 
Hartnonics le,a8t prominent of any instrument 
tested. 

Trumpet — L.F. fairly important. [.invest register 
has greatest high-fi^qiiency "blatt. " Totics 
piiier at higher pitches. Inappreciable noise. 
Bass Saxophone — T,.F. noi very Important b«‘low 
90 cycles. Highest register ratlier nniniisical 
and unplcasatiL Considerable blowing and 
key noise. 

Sassoon — L.F. fairly important. Prominent recnl 
noise oil lower register. Mo<lenite key slap. 
Bass Clarinet — L.F. ver> important. Tone goes to 
veiy tiigli fre<]iieiicies on upper register. > 
Pnnnineiit it*ed noise on lower register hecom- ' 
ing bleniled with tone on upper register. 

Clarinet — l.,F. very important. .Medium range has 
largest harmonic content. Highest range gives | 
niuCli purer tones. ilodorate blowing and 
reed noises at v’eiy high frequencies. 

SoPrano Saxophone — L.F. very important. Power¬ 
ful harmonics making very harsh tone. Mod- 
erite reed noise above 10,000 cycles, less than 
that of clarinets. 

Oboe—L.F. imiiortaiit. Most “reedy'* tone of all 
testvd. Tone extremely rich in hannonics of 
liigh Older, especially iidddlc register. Noises 
bleiuled witli lone. 

Piute — L.F, very important. Middle register has 
most harmonics. Highest register pnodiices 
almost pure tones. Mneli blowing and me¬ 
chanism noise on highest register. 

Piccolo— L.F. very importjnit. Middle range most 
musical and free fioin noise. Highest few 
notes aiT» very ]>owerfiil hut arc practically 
pure tones. Much blowing noise and nimt>le , 
on all registers. I 

Footsteps — No important frequencies below* 100 . 
osTles. High fi-equericies up to about 10,000 1 
or 12.OO0 cycles required. 

Handclapping— No iiiiportant frequencies below 150 j 
cycles, but requires the entire audible range | 
on the high fi*equency end. Soumis fairly 
natural witli 8„500 cycle cut-off. 

Key Jingling—Bunch of 22 keys shaken on 4" 
wire loop— -No imiiortaiit frequencies below 
500 cycles but reqiiiies entire audible range 
on the high-frequency end. Tone very mi- 
natural with 8,500 cycle cut-off. 



We challenge you to find ANY instrument cost¬ 
ing 50% or 60% more than the Model 333 
Analyzer that will do what the 333 will do 
. . . that will have the range, speed, flexi¬ 
bility, and exclusive advantages of the 
*'*Free Reference Point System of Anal¬ 
ysis" ... or a tube tester that will tell 
you as much as the Model 85 ... an In¬ 
dividual leakage test between each and 
every element of EVERY tube, quickly 
revealing the faults of those trouble¬ 
some tubes that test "Good** on or¬ 
dinary testers ... or a tube tester 
approaching the value of the new 
Model 35, just announced, with 
such simplicity of operation, and 
directly indicating "Good" and 
"Bad" tubes based on accu¬ 
rate calibration. . . . We 
confidently believe that 
these are the best engi¬ 
neered instruments ever 
offered the service pro¬ 
ion . . . that they 
are truly "Supreme by 
Comparison" . . . 


SUPREME INSTRUMENTS CORP., 

4?3 Supreme Bldg., Greenwood, Miss. 
Please send me full particulars on 

(Here indicate instrument or instruments 
interested in) 

Name .. 

Address. 

City State 

Jobber Preference 


Ref¬ 


ree 


b u p r e m e 
started some¬ 
thing when the 
Model 333 Ana- 
lyier was an- 
nounced . . setting 
a new standard of 
value and engineer¬ 
ing perfection awaited 
by the industry . . . with 
the result that in a few 
short months nearly 5,000 
of the world's best radio 
technicians discarded their 
old testers In favor of Su¬ 
preme's new Model 333 and. 

"*Free Reference Point System 
of Analysis'* ... No greater 
tribute can be paid this instru¬ 
ment than the enthusiasm of Its 
owners . . . and then the Model 85 
Tube Tester ... as radically differ¬ 
ent from other tube testers as the 
333 is different from other analyzers 
. . . and being accorded the same re¬ 
ception because service men know 
GOOD instruments . . . the Model 85 
makes available for the first time a com¬ 
plete ANALYSIS of a tube . . , now th 
announcement of the new Model 35 Tube 
Tester in the lower price bracket . . . devel¬ 
oped in close co-operatlon with leading tube 
engineers and "tried out" under actual service 
conditions . . . large English reading scale di¬ 
rectly indicating the true quality of all tubes 
based on transconductance emission . . . and at 
price heretofore believed impossible ... all three 
of these revolutionary instruments are now in stock at 
the leading jobbers . . , see these new Supremes today 
and you'll say, as have thousands of others, "There's 
the equipment I’ve always wanted" . , . 


Write us for a magazine reprint (with diagrams) 
technical discussion and complete expianation of 
erence Point System of Analysis." 


giving 
hr 


upreme can improve on 
Supreme^s achievements. Each of 
these three instruments bearing the 
Supreme^^ label is worthy of the 
name; each passed the confines of 
laboratory only after defi¬ 
nitely demonstrating Supreme 
features of engineering excel¬ 
lence/ construction and per- 
. formancc. Here arc new 


SEND THE 
COUPON 


SEE YOUR 
JOBBER 
NOW 


values — new instruments 
that are, more than 
ever bcforc'^Supremc 
by Comparison.^^ 
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the LONG 
S SHORT ot 




Th6 next time you repleea • 
volume control . . . use a 
CENTRALAB RADIOHM and 
begin to take Inventory of 
the ''satisfied customers” , . , 
RESISTOR B of annular shape, 
has long been the standard 
type. Current concentrates 
around the INNER edge. I. a., 
the shortest path. 

RESISTOR A 
used in the new 
Radlohm, has 
the same length 
path across Its 
entire width 
giving greater 
effective area 
for good vol¬ 
ume control. 


o 


Your Jobber has the new 1934 Volume 
Control Guide. ASK FOR ITl 



MILWAUKEB WISCONSIN 



Be sure to read the announcement on the 
Instde Back Cover which gives Important In¬ 
formation obout the new OFFICIAL AIR 
CONDITIONING SERVICE MANUAL now 
being published. 




Try BUD Sound 
Cgulpment 
For Five Days 
Absofidefy Free/ 



P« A. Equipment 

aiaXO-DYNAMIC UNITS 
aniON AND CONDENSER 
MICROPHONES • 4 A 6 n. 
ALL ALUMINUM TRUMPETS 
RaD EXCITERS'AM COLUMN 
HORNS • LOW AND HIGH 
FRIQUENa UMTS FOR WIDE 
RANGE THUTRE USE 

w, corafvl, cntkeJ 
lioA ol «nhr* bti* ol BUD 
lab«fOiery.bw«h tovnd •quip- 
Wc tuoQMl fbol you con 
due* your own cemporohir* lotr 
W* CHAUtNCt you lo dvplico** 
BUO porlormotic* ond BUD 
DlHNP**lllTT ^ ^ PKiCIt 
Wr«** rodoy lor doufipt'v* 
k*#ro*uf» ond prtcM end d»toJi 
oi our ft!i fivl Day TttAl oll*r 


5 UQ AP tAHiB CQ, 

TUUCDO. OHiOilr. a. A 


THE POLYTONE 

{Continued from page 057) 
shafts passing over it are 435 per second, 
then a ’‘flute’’ will sound the note “A” as 
long iis the key is pressed and the light 
reaches the photoelectric cell through the 
flute wave pattern. 

The number of openings in any one of the 
concentric riugs of the frequency disk when 
multiplied by the number of revolutions per 
second will give the musical frequency of that 
particular ring. It will be obvious that ar¬ 
rangements of the proper number of slits ro¬ 
tated at the proper speed will thus correspond 
to the ehromatic scale common to keyboard 
instruments. 

The method by which the player may se¬ 
lectively cause any note to sound may be ac¬ 
complished in several ways, lie may touch 
the keys which open and close meehanleal 
light shutters between a common light and 
the pliotoele<‘lric cell or he may elect to have 
each key light an individual lamp at each de¬ 
sired note and tone color. The same ring of 
slits or any of the rings may simultaneously 
play any number of tone qualities. Auxiliary 
stop shutters are used to shut off tone quali¬ 
ties not desired. 

Component Parts 

Right here let us retrace our steps for a 
moment to explain that I'olytone has the fol¬ 
lowing parts: I A) the light source: (Ri two 
reflectors: (C) the rotating light rotor or 
frecpiency disk previously described and illus¬ 
trated in detail in Kig. 1 ; (D) an accurate 
matt or opening carefully dim(>nsioii«M! so that 
eacli opening always corresponds to the dis¬ 
tance between the centers of any two adja¬ 
cent light slits in the same ring. rnd<‘r this 
matt is located the wave shai>e of the sound 
It is desired lo pr(>duce. Th**sp w'ave shapes 
may be actually reeor*led os<‘lllograi»lis or 
their equivalent, or they may he syntheiienlly 
produced; tKl a light sensitive photoelectric 
cell wlilch will transpose the delicately shaded 
and rapidly fluctuating light impulses into 
electric currents and tlieu in turn to sound 
through the nu'dium of the usual amplitier 
and loudspeaker. 

Figure *2 illustrates a schematic arrange¬ 
ment of the parts mentioned in the previous 
paragraph together with the driving motor 
and the reflectors which verllealize the light 
and collect It for the photoelectric cell. 

Figure 3 represents two forms of the sta¬ 
tionary W’ave shape or tone pattern. In prac¬ 
tice tliese wave shapes may he arranged radi¬ 
ally under the light sour*‘e; these w’ave shapes 
may he of the type know'n to talking pictures 
aa variable area or variable density or they 
may consist of nothing more than ink lines 
on a bit of transparent material or again just 
a few opagiie ribbons which are rndinlly 
grouped with various spaelngs and with either 
their edge or flat sides turned towrard the 
light and thus produce a myriad of shadow 
patterns, each in turn producing a different 
tone color or quality. 

The variations in Polytone construetlon 
may range all the way from a kit of parts 
which the amateur may assemble into a key¬ 
board or player type of instrument, to multi- 
manual keyboard instruments with beautiful 
tone qiinlltics not previously heard by the 
human ear. What a storehouse of treasure 
the amateur w'ould find such an assembly of 
parts. The frequency disk and wave shapes 
and perhaps a few other parts nil assembled 
Would make a real musical instrument. 

For the more ambitious Instnim<-nts let us 
consider what they may do. The best pipe 
organ made can not actually protluee sounds 
resembling closely the human voice but must 
resort to a bulky S(‘t of pipes for a poor imi¬ 
tation, I’olytone w’ould use an actual record¬ 
ing of a voice and within a few cycles of that 
recorded quality the whole keyboard will re¬ 
spond to that timbre and tone quality. With 
a group of such recordings, of perhaps some 
of the famous voices of the oi*eratie world, 
it simply requires the pulling of stops and 
we have a solo, a quartet, or a grand choir of 
voice qualities with which we may conjure 
into being all the beauty of the human voice 
with the volume of a huge pipe organ, 

I>on first thought it may appear that Poly¬ 
tone is limited to sustained tones like those 
of the pipe organ and the wind and reed in- 
and percussion effects may be had by proper 


strumentB, but very beautiful plucked string 
selection of tone qualify and the method of 
bringing them Into action and damping their 
duration. Such apparently difficult tones as 
a bell or chimes, how'cd violins and cellos, 
banjos and steel string guitars and mandolins, 
have all been produced on the models that 
have been built. Sufficient data has been ac¬ 
cumulated to warrant the assertion that pi¬ 
anos, harps, carillons aiul many new instru¬ 
mental qualities may be had. 

And so I might go on but enough has been 
said to present an idea of the accomplish¬ 
ments of this new versatile electronic unit. 

(See “Till- Ibidio <*i*g:in of a Trillion Tones,” 
by Arnold I.^.sti, in the .lanuary, 1031, issue of 
Kadio-Ckaft, page 402.) 



ONE-TUBE LOUDSPEAKER 
SET 

(Continued from page C5G) 
the most stable and ea.slly built super-regen¬ 
erative receivers that has us yet been de¬ 
vised. The receiver Is built around a tube 
which is a pow’er pentode that requires only 
2 V. of “A” battery for lilanient supply, and 
either 00 or 135 V. <»f “It” batteries. The 
latter voltage, wln^n used, will give slightly 
nn^re vtdiime. but average results may be ob¬ 
tained from 90 V. 

Constructional Data 

With the exe<‘pllon of the coil, which has 
tw'o windings, all otlnT material can readily 
be obtained. The coil must be especially 
made by the constructor, and is wound on a 
1 in. dianiet4>r form, about 3 ins. long. The 
seemuhiry, M, ccmslsfs of 110 turns of No. 
32 enamel covtT***! wire. The primary, L2, 
or plate coil winding consists of 45 turns of 
No. ‘M D.S.t'. wire w(uind below the grounded 
end of the secemdary. The suggested layout 
and construction are shown in Figs. A ami 15. 

The follow’ing are the other parts with 
given values necessary: 

List of Parts 

One 23 plate variable condenser. Cl ; 
one mica fixed condenser, 250 mmf., C2; 

Two mica fixed condi-nsers, .Otnbmf., C-4 ; 
One fixc*l condons*‘r. 2.50 mmf,, C5 ; 

One n*sislor, 1 meg., Itl ; 

One 15 olim rheostat, A2: 

ilLscellnneous parts, such as 5 prong socket. 

Iiardw’aro, chassis base, binding pt^sts, 3:5 

tube, and magnetic type loudspeaker. 

Adjustment and Tuning 

If the set seems to be insensitive then the 
trouble is possibly due to the connections to 
tlu‘ coil w’inding L2 being reversed. This 
winding must be In ]>roper phase relationship 
to LI or else regeneration will not take place. 
Fix»‘d condensers, C3, ('4, and C5, must be 
exactly as specified and mica-dielectric type 
is re*’ommend*'d to reduce the losses and In¬ 
consistencies that occur in the paper type. It 
is through these condcuisers that the super- 
regenerative action Is obtained, A 100 mmf. 
fixc‘d corndeiiser may be connected across the 
output terminals, but w’ill not be necessary 
in all cases. Its inclusion w’ill be nece.ssary 
if a persistent wliistle takes place — but in 
some cases will also help to actually increase 
the volume, U2 controls the volume and sta¬ 
bility of the receiver, by regulating the fila¬ 
ment temperature of the tube. Stations are 
obtained by simply tuning the variable con¬ 
denser, Cl. 

To o1>tain good loudspeaker volume, a high 
iinpedniice magnetie type loudspeaker is rec- 
tmiinc-nded. it should preferably he of a 
“close” gap construction, which feature makes 
the unit highly scuisltive, though it might 
tend to chatter a little on extreme volume. 

Too large an antenna for this receiver 
should not he u.sed. It may dampen the sen¬ 
sitivity of the set Instead of increasing its 
efficiency. An approximate total length of 75 
feet will be found to be ideal. 

In Fig. 1 are given optional coil winding 
data. 

A ground is not nhvays necessary; It should 
be tried, though. Connect it to the end of LI 
opposite the antenna connection (or, the junc¬ 
tion of LI, Cl, C3 and C5). 


678 


RADIO-CRAFT fo 


MAY. 


1934 












INTERNATIONAL RADIO 
REVIEW 

{Couiinucd from page 651) 
provided with i\ “Unnnl) drive’ on the right 
arm of the rhair for tuning, 

A dynamic speaker on a haflle is niountod 
in the back of the chair, A well-upholstered 
buck on the chair gives a box haflle efTect ami 
prevents the occupant of the chair from feel¬ 
ing as if lie were sitting on top of the speaker. 


MODERN SET TRENDS IN EUROPE 

T he INTllODHCTlO-V of the wavelength 
changes for most of the popular broadcast¬ 
ing stations acMoss “the big pond’’ has caused 
no end of trtiiible with radio fans, as most of 
their sets were calibrated directly with the 
station calls or locations- This is much more 
common in Kurope than in the T. S., as they 
sehlom have more than one station in a given 
city, and they identify the stations by the 
city rather than the otlicial call letters. Short¬ 
wave fans who have picked up foreign sta¬ 
tions are familiar with this fact. 

The result in changes in wavelength has 
caused a cliange in ilesigu of modern sets. The 
one shown in Pig- C is a typical example. 
This A,C, supcrhet. is calibrated in wave¬ 
lengths, and a shallow tray is provided in 
the base of the cabinet to permit station 
charting. Then if further changes are made 
in the wavelength allotments, It is only neces¬ 
sary to change the station chart and not the 
entire dial, 

A SERVICING CONVENIENCE 

A COXVKXlEXrR that will interest Service 
Men recently appgareil in Tm: Iiuoapcas- 
TEU WiKKi.Ks.s Ket.\ii,er, an English traile 
publication. 

It consists of a condenser block, for filter¬ 
ing. bypass and other services, in which the 
individual condensers are mounted separately 
in sneh a way that if one blows out or be¬ 
comes otherwise defective, the entire block 
does not have to be discarded. As shown in 
Fig. n, any one of the condensers can be 
taken out of the can and replaced, without 
dissolving tar or oilier impregnniing com¬ 
pounds, 

A FRENCH A.C.-D.C. SET 

U rOX Ul XXIXtj through a number of 
French magazines recent Iy, the editor took 
particular interest in a French version of the 
p«»inilar A.C.-H.C. midget receivers wliich have 
tlon<led the American market. This set ap- 
peare<l in M.^ciiiNks Faklaxtes kt Radio. 

The appearance of the unit is shown in 
Fig. E. and as you cun see it dilTers mechan¬ 
ically from the stereotype layout fonml in the 
Anieiicau sets. A flat scale across the length 
of the cabinet, with n nintiiiig pointer serves 
as the tuning <lial. The speaker is mounted 
in tlie usual position at the center of the 
front panel, ami the set is equipped with a 
tone contiol, a novelty of which American 
ulu a-midgers do not boast. 

It is interesting to note that the set em¬ 
ploys American type tubes—the 6A7, 6i>G, 7r>, 
and These tubes have evidently 

been imported. 


A NEW A.F. TRANSFORMER 

A MATRUii WiiiELKs.s magazine recently con¬ 
tained a <lescripl ion of a new audio trans¬ 
former with an unusually tiat cbaracieristic 
curve. A fie<iuency curve, plotted against db- 
gain sliows an almost perfectly flat cbaraetcr- 
istic. 

The transformers are made in two types, 
one de.signed for parallel feed in which no 
direct current Hows throiigli the primary, and 
the other for direct connection in tlie plate 
circuit of the A.F. tubes. The uniform ain- 
plilication is obtained by spaced layer wiml- 
ings impregnated with a non-h.vgroscopic ma¬ 
terial of very low' specitic inductive capacity, 
and the use of special nickel iron alloy core 
material of very high permeability. 

'Phese transformers are available in two 
types — the first for parallel fe<^d. in which 
there is no direct current flowing through the 
transformer winding; and the second, for 
series feeil in which the <lirect eurrent for the 
l)Inte bias passes through the transformer 
w’inding. DitTereut typos of cores are used for 
the two types. 



BEHIND THE FINGERS, THE PURPOSE 

Fingers can be skilful and yet fashion nothing of prac¬ 
tical importance. They must he guided hy a purpose — a 
vision of perfection, the desire to create something better. 

It is such a purpo.se that guides the many manual 
operations in the assembling of Raytheon 4-piIIar Radio 
Tubes. For these tubes are made hy workers steeped in 
the watchmaker’s tradition of precision. Even the 
machines, employed in several stages of their manu¬ 
facture, are fashioned for an express purpose — the 
construction of the 4-pillar principle of support wliich 
holds the vital elements in a Raytheon secure from 
damage through vibration. 

Every operation through which the raw materials 
for these tubes pass, reflects that guiding purpose. The 
result is a tube that performs to perfection under the 
most rigorous circumslaiices. That is why police depart¬ 
ments, air transporlaiion companies, polar expeditions 
and millions of set owners everywhere, use Raytheon 
4-pillar Tubes and nolliing else. When you put a 
Raytheon 4-piIlar Tube in a set, you are assured of 
perfect lube performance and customer satisfaction. 

RAYTHEON 4-PILLAR RADIO TUBES 

RAYTHEON PRODUCTION CORPORATION 

30 E, 42nd St», ^ew York City 55 Chapel St., /Vcicfon, Mass* 

4*15 Lake Shore Driven Chicago 555 Howard Si., San Francisco 
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eXACT OUPUCATZ 
RtPLACtMEMT 
CONKNStRS 


GX.“3538 




R,C. A. VICTOR 

•6511 


4: 


t. 


RJCT^.VICTOR 

•*6407 


C t. *7589 


AODC Midget 
Replacement 
Condensers 


ExAct ilitplii'atm of Lite <irisiiuili< 
includinx phyMicai (limeti.-ion.s, color 
nnd Ic&cth of leada, cajmcity, rtc. 
HUriicr )>oak voltacr ratinsM of rarti 
TOBE i-otidenMer asiiUre a nUpcrinr 
prtfiluctM. 


CROSLLY*WZ7480 

t«ER50N 

HJC.^1 


KADtTTt 

AH07 


ATVVAT£R-KtNT 

^Z*i955 






MOTOROLA 

•40ZOO 


APEX *6201 


40''( dLirouat to hcn'irpiiicn utid 
dealcix from the alx^ve list iirices. 
If your local diHtriltu<or ilo«x not 
carry theM* coudcn.'«ers in htock. hcnd 
U.H ytiiir order direct alone with bis 
name. Rend for fn'C lateat bulletin. 

Tobe Deutschmann 
Corporation 

( OXDf:ysf:/f m vision 
CANTON, MASSACHUSETTS 


A NEW — 
AUTO REMOTE 
CONTROL 



Build your o«ii auto 
vadln u^lne thi« auto 
remote control. Fits any 
car. Eliminate mechani¬ 
cal rontroh with back- 
Ia8li and internal 
friction. This tuner cwi- 
nects to 5 ’mtr K|ieaker- 
um[illtier unit by means 
of a 7 wire cable only. 
The small aluminum 
housiiiR contains all tho 
parts associated with tho 
tiinliiR section of a 
standard super. 


OUTSTANDING FEATURES 

T’ses the new peutaitrhl converter tube, type A.\7. 
rurnislied complete fnmi shielded lead-in to 4.'i<;KC 
full put transformer (loss tube). Has illumhiated 
vernier aemplane dial calibrated Kr. Selective, sen- 
dthe. hlfch aaln. t'ompielely shielded. impact. 
Hnaaed. Tube mounted In sluKk-pnior ro)i>^ini<-tion. 
.Vdjustments made from the ouishle. t'over^ the l>niad- 
l asi l»and. Size only 3‘^ x 4V4 x 3%. Regular list 
price—115.00. 


SPECIAL PRICE « 
TO SERVICE MEN 

(Less Tube) 


8 


.50 


Send a stamp to Dept. Ut' for our pamphlet showing 
dlfTerent uses of this remote control., 

RA DELTA RADIO MFC. CO. 

i id AVE. and TAI.MADGE AVE. S.E. 
MINNEAPOLIS. MINN. 


ried in (.took l.y all TflBE <lb<tr7^ i 
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75 
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PARTY TRICKS 

{Vontinnvd jrom ptnjc ImU) 
metal. The hitler instruments must be taken 
from their cases to work os desired. Mount 
the meter in a box with a number of 
to make the entire unit more pretentious in 
appearance, ns shown in Tit;. 4, and put a 
new scale over the obi one i-tilibrate<l in any 
desired uiiinlier tff units. The idea is simply 
to disguise tlie mett^r. 

Next obtain two iimgnets (from old head¬ 
phones, meters, magiudic speakers, etc.), one 
stronger than tiie otiter. I^ace tiic stronger 
of the two ill your vest poekot. .-V little 
maneuvering of the meter will show tliat in 
one position tlie magnet will <*ause tlie needle 
to detlect. Tlte stronger the magnet, tin* 
grenler will be the detleelion. 

Now, armed with this box, which you call 
a personal magnetism indieator, .vou can pro¬ 
ceed to tell your guests what a wonderful 
thing it is to have tliis p(*rsonal magnetism. 
Then to denionstrsite yon can show liow the 
net‘dle flnetiiates when tiie l)ox is placed near 
your liody- tliat Is tho vest pocket. Of course, 
similar attempts with the other guests prove 
that they do not have this wonilerfiil gift — 
that is. with the exception of your accomplice 
who has lieen given the weaker of the two 
magnets. 

Tliis hoax can be carri<*(l out witli mucii 
success, depending on your ability as an ora¬ 
tor and whet iter or not theri' are any brigbi 
little boys present who will proeeed to find 
the source of your magnetism. In any event 
it will prrivide unn-li merriment at the parly. 

Tin* tricks an<l expiddiiients mentioiieil here 
arc only a few of the many that ^-jin be 
w’ork<‘d <nit to keep up the interest at house 
parties. Xo doubt you will lu* abb* to think of 
many new oiu's or variations ami iinju'ove- 
men Is over tlie ones mentioned. Ilowevi-r, the 
examples given will serve to illustrate what 
can he done in this line. 


A FUNDAMENTAL 
ANALYZER 

(Confilmed fruin pnfic Cidiii 
sists of the cable and plug, with its adapters, 
tin two eoniposite sockets, and the two left- 
hand columns of jacks. These Jacks are 
identtiled by the K.M.A. iinmher coile to make 
the location of cirnilis easy, if the operator 
is familiar with this niitulinrlng and the ai- 
rangi*?n«‘nt of elements in the tuiK> nndor test. 

'The links betw<*en these two soparale sec¬ 
tions are two patch cords, about 12 ins. in 
length, tennlnaiing hi pings similar in sizi* 
ami shape to standard 'phone plug.s, htit 
tnrm‘il from solid bniss rods, and set in short 
liber ha miles. The writer has used regular 
'])hoiie pings with tin* two terminals short.ul 
logetlim-. liiit the siHM-ial plugs are net difli- 
cnlt to make, have a niii^h belt it apiiiuirauc'. 
and give nuieli more positive <'onia<‘t In the 
jaeks, as the Insuhitiug insert in the regular 
'phone' ping sometimes Interferes with goml 
coniait. Standard lest iirods. terminating in 
the same kind of plugs, are used to work di- 
reitly from the panel into the wiring, when 
iiecessa ry. 

Figure A shows the external appearance of 
I the finished tester, hichiditig the patch eonls. 

ti'st prods, analyzer cable, and adafitcrs. Tho 
I eafrying case allows room for all of the a<'- 
cessories. as well as a f«*w small tools, mak¬ 
ing a snlf-eontained service unit. Note the 
absence of controls ou the panel. The knoii 
and bushing Iielow tin* meter fa<-e are the 
zero adjuster and its hinuner. the latter be¬ 
ing arranged for adjustment only at long 
intervaLs, with a screwilriviT, as deserll>ed 
later In this ajileh.. The white sheet form¬ 
ing a Itnckground for the Jaeks is t.vpewritten 
with the titles and piinehed to match the 
drilling of the panel. This is shown in Fig. A. 
This is overlaid with clear celluloid, pum-lo^d 
W’ith the same holes which results in a clean, 
non-smearing Job. easily read. 

Figure It .shows the wiring and the place¬ 
ment of the batteries and the blocking con¬ 
denser in the case. The wiring Jol) is not 
diflii’ult, aud can he done !»y the novice with 
safety. Due to the ilifficulty of mounting tin* 
condenser on the panel, it was placed in the 
case and eontn<‘t is made through lugs on 
the edges of the panel and ease. The hat- 


t(‘rios are connected through a fonr-wire 
I'tdile, The dual potent lomeier, lU-KiJ, is 
mounted directly against the panel, and the 
triminer U4 is mounted bai-k about %-iu. with 
a bracket, to arrange for slotting the end of 
the shaft and placing the inishing ihroiigli 
ih<* panel. 'I'lie !)ra<'ket and bushing ar«‘ made 
from tlie frame of a telephone jack like the 
ones in tin* analyzer. 

The Universal Meter 

The heart of thi‘ nniv«>rsa] under, whhh 
includes a joctilier. is the u-1 inilliamniehu* 
The switching of the shunts ami niullipliers 
and lilocking combMisers is accoinplisheil en¬ 
tirely by the Jacks, there being nothing to ilo 
hut plug Into the proper Jaeks as imiuateil 
oil tin. panel. The D.(', jjick is the conuiion 
negative <-onneetion for all Ii.F, voltage and 
ciirrent ranges. The A.<‘, Jack Is the com¬ 
mon terminal for all A.F. vtdtage ranges, the 
same set of Jacks in tin* extreme right-hand 
ciihinm serving tin* selection of voltage ratiges, 
lioth D.i’. and A.<'. Tlie ^Mlutptit" Jack is 
used with thi‘.S(» same Jjj<-ks for various out- 
put ranges. Referring to Fig. .\ again, we 
siH' the patch cords in place for the T) V. A.i'. 
rangi', inserted in the analyzer seidlon for 
liieasuremcDt of lu>ater voltage. 

The Ohmmeter 

The ohmmetiT seidion of this tesp'r offers 
two advantages not fouinl In most ohnunetiu’'^. 
First, zero adjustment withoitl the neeessiiy 
of shorting the test prods logethm-; ami ser- 
oinl, tile zero trimmer, whh-h makes one zero 
adjustment suffice for all three resistance 
ra nges. 

The standard series circuit is use<! on the 
u-.l-meg. and u-1 meg ranges, and the stand¬ 
ard parallel elrenit |s used for the u-|oPt» 
ohm rang!*. This insures that not more than 
1 Ilia, of eiirrent is drawn from the balterii*«i 
at any tlim*. Moreover it is iiniiossible to in¬ 
advertently leave the batteries coniuu-tisl, as 
the circuits ar«* opened wlu*u all plugs are 
withdrawn, and the case can not lie closed 
with pings in iilaoe. 

To oiMuato till' olininioter, insert om* plug 
in tiie **fMinis Foui." Jack, whii li antoinatically 
closes the cireiiit, ami the z.‘ro afljusinnmt 
can he made without shorting tlie lest prods 
together, whieii saves a gi‘eat deal of time. 
Then, if the other ping is Inserted in the 
*•1 nia,“ Jack, for the u-iOuo ohm range, the 
cin'iill remains closed and the resistor under 
test is shorted across the meter. When the 
S4‘eond plug is inserted In the ■•KKiM <duns'' 
Ja4k, only the 4Vi V. halt<‘ry is incliidi‘<i In 
ciiMaiit, and when the Megohin" jack is 
iiseil the entire -in V. Is Included. The Jai-ks 
aiitoinalbally switch in the necessary fix^sl 
and varlahb* resisiance for eacli nuig«*. 

The purpose* of the variable resistor R4 is 
to make tlie z«*ro adjnstnieiits of the -I Vi V. 
ami 4n V. cin'uits tra<*k. An adjustment of 
this resistor, with a screw<lriv«*r. once in a 
very long time, tiiak^vs it pnssihh* to plug into 
the “Ohms foiii.*’ Ja«'k. as state<] ahov<>, make 
tin m‘ressnry zero adjustnnuit with the other 
hand fn'c, and then skip ha^'k ami forth over 
all thn*e ranges at will, measuring any n*- 
sistor, from 1 ohm to 1 megolmi. without hav- 
ing to toneli the Z4*ro kmd> in‘twe«*n ranges. 
T’hls is a big tiine-sav4*r In the popular method 
4 if resistam e analysis for which this tester Is 
partii-tilarly n4lapt4>d. 

Allot h4*r !ut4‘n*stiiig point to mil ice Is that 
tli4‘ syst4‘ni of imiltfpliei's is isolat4Ml fr4irn tdr- 
4aiit except wlnai fin* “D.C." or **A.i'." ja 4 ks 
are hi ns4‘. Thus, wlum tin* 4dimnii‘ter is In 
u.se. this S4‘t of 1 c; pr4-rlsion r4‘.sisl4irs i*an he 
used as :i sort of resistant'!* box, for I'oiiipari- 
son and cnlihratnm, by plugging into the tllf- 
ferent voltagt* Jat'ks in the riglit-hund eolnmn. 

The Selective Analyzer 

Tiie two left-haml etdunins of Jacks, in 
44>nnecti4)n with tlu* calile and plug, and tin* 
tube .sockets, hivni the analyzer unit. Tin* 
two sockets admit all tubes now on the mar¬ 
ket. Including both tyiu*s of 7 prtmg hiisvs. 
As stated lK*fore. tin* R.M..\. numbering code 
is ii.sed to hil)4*l the Jacks, and a working 
knowledge of this code a ml the arrangement 
of elements on the tube under tost makes the 
arrangement of the patch cords for analysis 
an easy matter. 

For voltage, resistance, and most output 
measurements, the two plugs iieeii only be 
used in tho second, or right-haml column of 
Jacks. The “reference point” Is not r<*stricte<i 
to any point; It is possible to measure he- 
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(Trade Mark) 

POWER TRANSFORMER 

(Patent AiMdled For) 

The wide lanRe of adaplaiiility of only four mndeb 
“MuUl-Tan" Universal Power Transforroera Is made 
lM>».-.il»le thru various laps in these utilts whieli nia.\ 
he used sinffly or in eomliltiat Ions. The reiiuired eur- 
rviu values can he delivered to earii of the several 
h-ath ill Mie set vvitli any roniiiinatinn uf luhes, a- ai- 
«iir.ii«<iy as by the original power units. 


« A ID Tu«c 


Here Is a Great Opportunity! 

RADIO DISTRIBUTORS-SERVICEMEN 
KIT OF SIX (6) TRANSFORMERS 

# Provides immediate renewal of/// * , // 

original performance in case of 

# M j □ trouble in the power transformer / » ^ 

heart of the radio) in any of 
. more than 90% of all model^^ * 


ELECTRICALLY "orphaned” or current. 


PHYSICALLY 


_ AC.110-120 V., 50 -60 Cy. 220-240 V., 50-60 Cy. or 115 V., 25-40 Cy. 

THE "MULTI-TAPS” ore Your SAFEST LEADER! 

for vvitiniiiR the reptaecinent irade. SiuiiU stock liiveiitment—al! staple Iteius—quii-k liirnovers—no -low 
movers or dead sto<k at any tttne. and— 

YOUR PROFITS ARE FULLY PROTeCTEDI 

Paieni application claims now allowed InMire “MI*LTI-T.\P'‘ Distributors the prxillt m wlihli liny an-I 
entitled—and may make it costly for dealers In infrliigements. 

Universal Input Audio 

Tan efflrlently feed any straight or push-pull 
audio atage on either A.C. or D-C. acts. 

"'Multi-Tap "Output 

The I'niversal primary and the tapped secondary, 
from 2 ty so nhiiis 111 2 ohm steps, makes It pos¬ 
sible to feed practically any siraiglil nr ]iusli-putl 
output st.'ige to any dynamic i-pcHkci'. 


Send for *'M«lti-Tap** bulletin No. 3-D. sbowthg com¬ 
plete data nil e.irlr model, and lUlliig of mndel- 

nf ladius with reipiireil *‘Multl-Taps.“ 

MAIL THIS COUPON NOW! 


(aJif yrnfftm^j i 

FULL DIRiCTlONS WITH EACH UNIT 

Fiinii'lied In dull >atlii black tini-h uiiles.s other¬ 
wise iirilered. All units are fully sliiclded. and 
niret >peciIleal ions of radios liaviiig Underwriters 
Lahoratory atiproval, now renulred in many locali¬ 
ties In protect lire insurance policies. 

Complete set of units illustrated packeil Individu¬ 
ally and In a carton as standard package for Ser¬ 
vice Ktigitieers* Inlllai stock. Additional stuck 
of airy unit may be had in any quantity. 


GENERAL TRANSFORMER CORP. 

504 S. Throop St., Chicago. III. 

Please send free BulletUi No. 3-D of •'Multi-Tap * 
I'lilversnls and list of Radios on which they can be 
U'Cd for replacements. 


Name 


I 

I .Vdvlress 

I Oily ... 

.U_ 


.State 


twoen au.v two point.-!. Tlio “riuiNsls’* .lack, 
in this fohiiun, is uspful in raoasnrinu volt- 
aires with respoct to tliu rhassis. 

For ciirroiit moasuronient, ono jack hi eaHi 
mhiiiin is iiRpil, rlip best proi’iuhiro bointr to 
insert tlip rlirlit-hanil plu;; first, tlioii care¬ 
fully iiisort tlie lpft-bnii<l plujr, watclilnir the 
motor fi)r ovorloatl, as those loft-liand jacks 
iiiitoiiiatically break tho olroult as the plug 
Is InsiTtoil. to iiK-hnlo tho motor in series. 

Tlirse two columns <if .lacks can acr-oniplish 
a lutiiiber of u.si‘fiil purpos4*s bosido the usual 
analysis pro<‘<*durcs, sonn* nf thorn entirely be¬ 
yond the ability of the standard type of an¬ 
alyzer. 

If tho sot iinrlor tost supplies tho proper 
voltngos at tho tube sockets, a grid-shift volt¬ 
age can bo introduced in tlio control-grid cir¬ 
cuit of a tube, witli the h‘st prorls. while the 
niilliatiiuietor is Inserted in tlie plato circuit, 
till' sliift in the plate current being a fuiic- 
tinii of tlio mutual ooiiductanco of tlic tube. 
’Kbis is admittedly tho most reliable tube test 
for gi'iieral servicing, 

in iinitiy instances, trial resistors and con- 
dfu.^ers can i>o temporarily inserte<l while lis- 
feiiiiig to the set. This is practicable in most 
mses in A.F. clrtuilts only, as (lie cuiniclty 
iM-twooii wires in the cable would unbalance 
or iletiine lUF. elrciiits. 

For instance, if a grid-bias resistor is found 
to lie open, in a 27 first A.F. .stage, .a replace- 
nieiit can Ik* inserted into the “Uliassls" jaek 
and No. .1 riglit-liaiid jaek, making the circuit 
operative and locating the tronlib* without 
‘•pulling*’ tlie chassis. If, in this same stage, 
till* resistor anil its li.vpass liad shown a 
dead short, indicating a ilefective bypass, tlie 
(rial resistor and condenser in parallel 
could be inserted in •Tlnissis” and Xo. left- 
hand jacks, which would throw the defective 
parts out of circuit at tlie same time It in¬ 
serted the trial parts In circuit. This saves 
a lot of tinio unsoidering defective parts, or 
parts suspeotod as defective, and a hows the 
whole trouble to he ioentiil, and replacements 
intelligently selected, before having to pull 
the cliassis, ’riiis, in turn, allows the Service 


Mini to make a set price to tlie customer 
witlnmf having to pull the cliassis in the ciis- 
mnier’s inmie or take it to the shop to locate 
tile trouble. 

(hitput nii'iisitrenieiits can almost always be 
made din-cily on tlie analyzer panel. For 
instance, let us consider tlie case of a single 
47 output tube. The voltage across tile plate 
load, which is the primary of the output 
transformer, can be measured by plugging into 
Xo. '2 and Xo, r» rigbt-haiid jacks with an out¬ 
put meter. For single triode output tubes, 
the output under can be nniiiected iictweeii 
plate, usually Xo. 2 jack, and the “Uhassis** 
jack. This same nietlmd will usually give a 
sntisfiietory reading on push-pull output tubes, 
connecting to the plate of one tubo, and 
chassis. For output measurements on tlie 
new dual idass II tubes t7h iiiid lb for In¬ 
stance i tile coiinertioii would be to the two 
plates. Xo. 2 and Xo. right-banil jacks. 

An A.F. oscillator or pliotiograph pickup 
can l»e fed to the Input of tlie A.F. clmntnd of 
a set by plugging Into cliassis and grid Jacks. 
If tile left-liaiid grid jaek is used, the normal 
control-grid circuit Is dlsriuinccted and tlie 
grid fed only by the e.Ttcriial signal. If tlie 
signal generator output is fed througii a con¬ 
denser, or if for some otlier rea.soii the normal 
grid ri'turn should he retained, the riglitduiiid 
grid jack is us«‘d. Still further, if an extra 
stage is desired, or If the detectin’ stage is «le- 
slred to lie testi'd along with tin* andiit stages, 
plug in on tin* di*tertor input, ami make an 
amplifier out of the dete«-tor by plugging In a 
m*w cathode resistiit in para lb*! witli the 
normal lilglnvahn* mie. through “Uluissis*’ 
and Xo. o rigiit-hand jacks for most tulM*s. 
The use «»f a lit tit* iiigi-inilty will show the 
Service Man many other uses for tliis 
“switchboard.** If extra meters are at hand, 
many measurements can lie made at the same 
time. This Is iu»t perniissihlc on most an- 
alyzi'rs of coiiventiiuial design. 

While qmitity and aecuracy were first con- 
sid<»ratloris in tlie design and choice of parts 
for this tester, it is ipilte economical to as¬ 
semble, and gives about as much value for 


tlie investment as possible. .\nd tlie invest- 
nnmt Is a safe inic. as tlie prhn*lpk‘s on which 
it is hasefl are ••fumlamental.’* and it can 1 m* 
easily ex I ended to take care of the prophe¬ 
sied 8- and b-prong tul»cs. 

List of Parts 

One Clavostat I)I*-r>8 dual potentiometer IDbO 
ami lO.nob ohms, Kl, Ii:’.; 

One Ularostat F-58 potentinUH*tcr r>.unb olims, 
114 ; 

One l.ll.r. t.vpe F-1 metallizeii resistor, 
ohms, K2: 

One I.U.U. type \VW4 pr«*cisiou n*sistor. 1 
ohms. ]l."> : 

One I.U.i*. type W\V-I prci-isbm n*sistor, 2,b8.“* 
olinis, IlO: 

Oiie I.lt.t*. t.vpe \VW4 ]»recisiiui resistiir, O.-'o,'- 
ohni. U7 ; 

One I.K.i*. type WW.‘l prerisioii resistor, 4.b."U 
ohms. Its: 

One I.lt.i*. type WW:i prei-isioii resistor, r>.000 
olitiis, Itb : 

One I.It.U. t.vpe NVW.“ pnM-lsioii resistor. 40.b00 
olinis. ItlU: 

Oiu* I.U.U. W\V-“ ]>n‘eisioii ii‘sistor. .“ib.oon 
olmis. III 1 : 

One I.It.!', t.vpe WW4 precision resistor, .lo- 
iiieg., 1112: 

Three l.It.t*. type WW4 precision resistors, .2.'- 
meg., Iti:;. ItH. R15; 

One paper < *uidenser, 1. nif„ C; 

Ftiiir plume Jacks, tilatiieiit control type; 

Ten phono jacks, i-loseil-iircuit type: 
Twenty-one pinme jaeks. open-eirenit type: 
One Nn-AUl bh7WlA’A analyzer plug with 8- 
wire ealde. ami adapters Xo, 0741 iS.\. 
07 oIiSa, b7(;i)8A, and 077 OS A : 

One Xa*AI<l 4-, 5- and O-prong composite socket 
t.vpe 4iti \: 

One Xn-Ald 7-prong composite socket type 
477: 

One Xa-Ald control-grid clip, type 01; 

One phone tip jack and phone tip* 

One pair test prods : 

Six or more plugs ilescrlbed In text; 

One el ip on o-ft. lea<l ; 

One panel 0 x 11 ins., any suitable material: 
One carrying case. 
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Build Your Own 

Wheatstone Bridge 

For $41.50 

A simple, rugged, wide-range 
Wheatstone Bridge for resist¬ 
ance measurements. Operation 
identical with best laboratory in¬ 
struments. Sensitive, accurate. 
Low cost. Kit easily assembled. 



SHALLCROSS No, 630 Kit ^42,50 

Assembled $49.70 

Built around a highly sensitive 
galvanometer and Shallcross 
Resistors. Range .01 ohms to 
11.1 megohms. Send 6c in 
stamps for Bulletin 630-P, 

^HAlLC ftOSS MfG. COMPANY 

SUctucal ^ Hcaui InitxumentL 

4iftd Acamtc 

COUINGOALCrPA. 


The 
SULKE 
TECIIXICAL 
IKLLLETliX 

is valuable In your library. 

])evot«tl to the advancement of microphone tech¬ 
nique, this montlily publication of Shure Itrotlicrs 
ComiMiiy. Microphone Headquarters, contains 
authoritative and useful information on 
technk'al phases of broadcast and sound engineer¬ 
ing, design data, new applications of microphones. 

These back issues are available at 6c |>er copy: 

No. ] <k>ndenaer vs. Two-l)utton IVlirr<»phones 
No. 2 Field Problems in Microphone Placement. 
Part I—^Broadcasting 

No. 3 Field Problems in Microphone Placement. 

Part 2—Public Address 
No. 4 Mixing Circuit Uesign Itata 
No. 5 The Microphone- -An Electric Ear. Noise 
Measurements—Binaural Transmission 
No. 6 Field Problems in Microphone Placement. 

Multiple Microphone Systems 
No. 7 Electro-Acoustic Measurements of Micro¬ 
phone Performance 

No. 8 High Quality Sound Reproduction. An 
Outline of Factors Affecting Fidelity 
N».. 9 Tlie Truth About Microphone Response 
i^haracteristicH 

No. 10 Transf ormersfor Speech Input Circuits. 


SIlliRE BROTHERS COMPANY 
215 W. Huron Street, Chicago, 111. 

Send me postpaid the following issues 
of the SUCRE TECHNICAL BULLETIN i 
.... I ... No. 2 No. 3 . No. 4 

Nil.,'; No. 6 ... No. 7 . ..No.8 

. . . .Nil, -No, 10 (6c per copy) 

. . Enter my subscription for one year. 
(Price SOc) 

I am enclosing . , , c- . in stamps 
.cash ...... money ordoch 

2Nr amC ■^rinaraiiiaaiii. ■Jiii.jiiL.ii .. . . 


Address,_ _ 

Citv and State .. 
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SOUNDHEAD 
OPTICAL SYSTEMS 

(Continued from page GG4) 


intercept the light (no film threaded in the 
machine), images such as that shown in 
Fig. 2 will he seen. The lamp will he set 
properly wlien an image such as is shown 
in “C” of Fig. 2 is obtained. 

Of all the necessary adjustments mentioned 
whatsoever of the mechanisms of either sound- above, the one most likely to prove the most 
head or projector head. And since it is im- diflirult for the layman is the one pertaining 
possible to describe the complete mechanical to the focusing orf the optical system. Since 
arrangement employed, in one article—we will the definition or quality of the output Is seri- 
dcal only with a discussion and explanation ously affected if this system Is not set Cor- 
of the optical system which is, next to the roctly, in addition to the volume being im- 
amplifier, the most important unit In the paired—it is always advi-sable to inspect and 
equipment. Faulty adjustment or improi>er service this it4*ni at least once every two 
care of this most delicately sensitive arrange- weeks. Not only does the vibration of the 
nient will result in unintelligible sound, or niiu'hine sometimes thr*iw’ the adjustment off 
miiflled and distorted reproduction. — luit an ncciinuilation of oil and film cniul- 

Iteforc going into detailed explanation of th*' front lenses will have the effect 

the component parts and adjustment of an considerably redtieing volume. For that 
optical system—a brief description of the )t ix best to make a tlnmmgh cheek of 

operation of tliis and associated me(‘lmnisms Uiis unit as often as aforementioned, reiiiovo 
will Iielp the reader to obtain a better picture lenses, then replace and make all neces- 
of this unit, in addition to the reasons f»>r ndjustments. It should be emphasized 

the cr'rtain require^l routine service procedure **t this point, that not all optical systems re- 
to obtain the highest possil)lo efficbMiey from fittire this attention since some arc hermetlo- 
it. There are, in use, two methods for sound scaled and the front and rear lenses are 

synchronization with motion pictures, Ctnc — n<*cessihle for (-leaning without removing the 
the disc nietlnwl, which is now practicall.v oh- unit. Whether this constructl<m is 

soletc. employs a (oiistant speed turntable Pi'<'f»‘rable or not is open to argument, hut 
w’hich is cunpb'd to the projector head, and point is that attention should ho given 
by moans of a picku]) and special starting cleanliness of all lenses that can he 

precautions, produces synchronized talkies and possibly reached. Where there is no pro¬ 
sound effects. The other method Is known as adjusting the unit, it should be 

the “sound oti film” system, which lias all of Hieeked with fre<picncy film to see that It is 
the voice and music recorded on a small width ^^cfiicicnt. Should tests show that it i.s 
of the film adjat-eiit to the picture frames, “off.’* it will be found that some portion of 
There arc two types of recording in gem-ral barrel lias worked loose, 

use at the present time, constant width-vari¬ 
able density (more commonly known as West- “Sound” Optical System 

eru Fleet ric reeording) which consists of 

shaded lines of various thickness (see “A’* — ^ if* dlagranimatically illustrated a 

Fig. 1), and the other variable width-constant <‘<>“ipi<‘te optical arrangement and portion of 
density (rhotophotie recording) which wlieii sound gate, such as will he found in UFA 
inspected seems to he n facsimile of an oscil- Fhotophone sound heads. ‘-.V,’* at tin* top of 
lograph curve (see “B“ -Fig. 1 I. In either carriage is the adjustment that regulatea 

case of recording, a definite narrow beam of “horizontal** adjustment of the light bi-ara 

light, created by an intense light from an the somid track. The adjustment shown 

“exciter lamp’* which Is passed tlirough an “H,” Fig. 1. is for “rotatioimr* adjust- 

optical lense arrangement so that it has the nient. The procedure is generally facilitated 
required dimensions. Is concentrated on the nse of a dental mirror with magnify- 

sonnd track of the film. .A photoelectric cell characteristics, placed so that if inter- 

is mounted in an especially built chamber the light beam on its way to- the photo- 

(with the exception of a round opening to t'lvctric cell, with .",000 or G.OOO cvcle fre- 
permit this light to reach the photo-cell) Utmney film threaded in the sound head. The 
behind the film. .As the film runs througli iiorlzoiital and rotational adjustments <-nn be 
the sound bead the shaded areas on the easily checked with this aid. even with the 
sound track niodtilate the beam of light which fiint running tlirnngli both projector and 
pass through it on its way to the photoelec- *^uund lu-ads, by placing the mirror slightly 
trie Cell. These light variations cause the side of the beam so tliat refieefed rays 

P.E. cell to generate corresponding electrical ^re caught by it without directly ol>structing 
fluctuations w’hich. In turn, are passed on to light. The adjustment shown at “(*,** 

the amplifier and then to the speakers behind is focusing the light beam. This 

the motion picture screen. screw is nothing more than a locking screw 

To get proper reproduction, assuming that barrel tightly In position, 

the amplifier and tubes are working correctly, released It is possible to move 

It is essential that: * entire assembly ba<“k and forth, until the 



w’ere to enter the sprocket holes a loud hum if « t mo nr n.. 

w’ould result, similar to a GO evcle hum that the ontienl . > hiie. nppi*ar, 

omnn,,.. from nn A.r. ..a,.ory .horror. Or " 


only be seen when the exact focus is obtained. 

then 

. of nd- 

If tho limit wore to enter the i.lolurc frames, liirHom il hT^.1 V'w'"'''’ 

a siaooato noise similar to a rlvetlnp maobine , 1 ,^. i, ‘ ,, feet of It. so 

would be heard * ” ? *' • prop*‘rly on the sproc- 

o rri r 1 / ti* * II I ^7 further motion of the film Is dc- 

The light slit must lie in nn exactly sired, especially a slow motion ro that the 
horizontal plane across the sound track, in adjustments in action can bo checked this 
other words it must he at right angles to the may he secured hv turning the fivwheel or 
edge of the film, so that it is parallel with the motor drlve-gear slowlv. \fter this ndjnst- 
recording on the film (particularly Western mrnt Is made the locking screw- should be 
Electric type). This adjustment is referred tightened, and the adjustment checked onee 
to as the “rotational’ adjustment -and is more to determine whether the rotation of 
also very Important, since if incorrect will this screw affected the position of the barrel 
cause poor reproduction. Some optical systems have an adjustable oh- 

fi. The light “slit” must be as thin (narrow) jeetive lens assembly, w’bich Is employed for 

as possible, its f^ical point existing exactly focusing the light beam. The procedure for 

(as possible) at that i>olnt where it strikes adjusting this type is similar to the ofore- 

the film. This is referred to as the “focusing nientioned, excepting that the locking screw 
adjustment.” If (he beam is out of focus, it omitted, adjustment being obtained by ro- 
w’ill he broad and cover a large area of tating this assembly one way or the other— 
recorded frequencies, resulting in poor defini- until the proper Image effect is obtained on 
tion and, consequently, poor reproduction. the W’hlte sheet. 

4. The exciter lamp must be properly set Some sound heads employ a principle of 
in Its socket so that full illumination Is ob- shifting rollers above the film guide shoe for 
tained from it. Most lamps are “pre-focused*" varied seating of the film so that the hori- 
nnd require only to he properly set In the zontal position of the light beam can be 
socket. By bolding a white sheet of paper changed. In this t.vpe of sound head the sound 
In the front portion of the sound head to gate generally employs flat springs for tension 
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10 DAY TRIAL 

Masterpiece II, u-ith its new 2B6 tubes is ready to Rive you the thrill 
of a lifetime and to show you. at no risk to you. precisely why 
Admiral Byrd chose it for 10 to 570 work In the Antarctic. V'oti can 
order Masterpiece II with the unconditional understanding that it 
is yours to try tor 10 full days . . . you to be the sole judge . . . your 
money back instantly if you want it. My new book tells all about 
this offer and gives full technical details of Utc new, unproved 
Masterpiece 11.—Send coupon, 

M9Murdo Silver, Inc. 

1735 Belmont Avenue^ Chicago^ Illinois 


NEW POWER TUBES 

GIVE 17 WATTS UNDISTORTED OUTPUT TO 


MASTERPIECE H 



Admiral Byrd’s choice now gains 
even more distinction thru addition 
of sensational new audio system. 


Masterpiece II is now equipped with 
two of the new 2B6 power tubes in 
three stages of Class “A'* dual push- 
pull. This feature, plus a totally new 
system of tone control even further 
improves Masterpiece I Ts already ex¬ 
cellent signal to noise ratio,. .and actu¬ 
ally yields tonal possibilities utterly 
unattainable with any other recei\'er. 

Greatly Helps 
10,000 Mile Reception 

Masterpiece II has, 
since its inception, 
been noted for ex¬ 
treme clari ty on short¬ 
wave transoceanic 
reception . . . the 
power resulting from 
absolute precision in 
every part and cir¬ 


cuit, eliminating all necessity for forc¬ 
ing tubes on even the weakest signals. 
But now , . . with the 2B6 power 
tubes, and the new tone control. 
Masterpiece II has placed an entirely 
new meaning upon brilliance and 
satisfaction in long range reception. 
Results are unbelievable, until you 
hear them yourself. 


McMurdo Silver, Inc.. 1735 Belmont Ave., I 

\ Chicago, U. S. A. I 

I ^ iAP . Send me full technical information on Masterpiece II ^ 

I- "-"r I * 



Name. 


shoos to hold the film tljjhtly nirninst tho film 
^uide. Thoso springs imist not ho too tljrht 
or thoy will cause tho film to wonvo, r<‘suit¬ 
ing In sprocket hole noise one instant and 
•’frame” noise the next. Tlie renr spring is 
^renerally made a trille tighter than the front 
fur best results. 

Conclusion 

It is inadvisable to attempt these adjust¬ 
ments if the equipment is being serviee<l I>y 
nil ongltieer representing the maniifaeturer. 
Nor is it proper or feasibie to attempt to per* 
siiade the tiieatri* manager to discontinue such 
servicH* in favor of yoiir own. Where the the¬ 
atre can afford to pay for such service they 
woiihl, in most eases he better off, since the 
men that servieo the eqiiiimiont are much 
more experienced and eapahlo, partieiilariy in 
eases wlien an emergency nr severe troulde 
arises. Th«*n again, smne equipment eomple- 
nients liave been sid<l on a lease liasis. with 
Service etivering a perio4l up to ten years, 
whieli does in it permit outside men to adjust 
tlic ctiuipnient. Where tiie service contract is 
alKHit to expire, and tlie theatre does not 
expect to noiew it. It would be advantageous 
to obtain data from the i>roJectio!iist ahead of 
time concerning tlie type of e<inipment cm- 
ployc<l, and to secure all other nvnilahle in- 
htrniutlon possihh* on tills equipment, so that 
absolute confiilence is felt in regards to your 
compcten<-e to service the equipment. 

Tliere are, of course, other important ad¬ 
justments in sound heads that must he reck¬ 
oned with, in addition to the optical systems. 
However, they do not require tiie study, nor 
do they present the frightening, complicating 
tippearanc<‘ to tho newcomer In this field as do 
adjustments outlined in tills article. Tlie ad¬ 
justments referral to, a ml whiidi may he de- 
s<rll)e<l in anotlier issue, if the readers so de¬ 
sire it. pertain to the constant speeil meelian- 
isiiis in various sound heads. This item rates 
next in importance to the optical system as 
r<»,:ards adjustments that are <‘sscntial to ob¬ 
taining good reproduction lu ‘Talkies.” 


SERVICING THE "TALKIES” 

truafim/rd from pa<jc 

or mysterious about It. One has to know 
how it works, or trace the circuits until lie 
finds out—tliat’s all. ITccIsely tlie same is 
true of the switcliing and powering arraiige- 
ment.s of a tiientre sound system, whlcli may 
strike the Servl»*<» Man. when he first en¬ 
counters them, as being as difficult and trouble¬ 
some as ills own t«‘st hoard might seem to 
Some ontsiflcr who studied its connections for 
the first time. 

The pro.1e<‘tionist will know all about tlie 
switching and !iiefi‘ri!ig of his soiiml system, 
hut he may noi always be able to trace I he 
<‘onuerting wires, wlilcli often run tliroiigh 
pll>o eonihiit and tie (ogetlier on <‘onuecting 
blocks mounted inside of cut-out boxes. 

How to Obtain Information About Any 
Sound System 

(leneral information about sound equipment 
was oiiflined briefly at tin* heginniug of this 
series, and ns exphilned before It is nvallalile 
in greater detail in a number of text*bo«>ks on 
the subjeet, and can be foniiil in some elec- 
trii*al handbooks of tlie useful type that de- 
siTihe everything from motors to d<ior-l>ells, 
and fnmi vacuum tul)<*s to lightning arresters. 
Such books can he found in any large public 
library, they can be bought througli any good 
Imok store, they are advertised in radio maga¬ 
zines. Or one can write to any large puh- 
lislier of technical hooks. 

l)efailed information is harder to obtain, 
and often must be pieced together, against a 
hackgroiiud of urnrral knowledge, by nd<ling 
tlie Service Man's observations to the projec¬ 
tionists’ knowledge, and calling upon certain 
spei'ial sources of information, to be described, 
for further detail. 

These special sources Include, first of alt, 
printed information avaitahlc in the projcc- 
tion room. 


Most manufacturers give some sort of in- 
sfnictitui pamphlet with their apparatus: if 
the projectionist lias lost it he can always 
write for anotlier. Some sound equipments 
inelude wirinfj diatfVfJms inside Ihc puneis. 
Sometimes these panels cannot bo o]ie!ied 
witliout releasing the safety switches previ¬ 
ously described- and so stopping tlie show, 
hut often a proJ«'cfioiiist who is familiar with 
them can open them and instantly close the 
safety switch with his hand, holding it closed 
while the drawing is examined briefly. The 
interruption will last less than a second in 
such cases, ami except in do luxe houses will 
not lie objectionable (if it does not come at 
the crisis of tlie plot). Cut-out boxes con¬ 
taining connection hlo<*ks sometimes are sup¬ 
plied with wiring drawings, or with a list of 
minibers corresimmling to the connection 
points, and a description, beside each number, 
of the wire that is fastened to the correspond¬ 
ing stud. Where sucli information is lacking, 
or has Iiecome lost, some manufacturers will 
furnish if, others will not. 

There are a few hooks aliout sound appa¬ 
ratus that gr> into considerable detail about 
th<« wiring and connections of the more com¬ 
mon makes and t.vpes of theatre eipiipmeiit. 

Wh<‘ii all these possible sources of informa¬ 
tion have been exhausted, and there still re¬ 
main some points to clear up. then tliere is 
no other resource hut to trace out circuits 
precisely as one would with a liome-niaile 
railio receiver hronglit in for repairs. That 
must be done on a liasls of sound and thor¬ 
ough general knowledge of what theatre 
equipment is all about. If the Service Man 
does not feel perfectly certain of his lia<‘k- 
ground in A.F. amplifiers, photoelectric cells, 
microphones, plionograph pickups, switch keys, 
volume control potentiometers (including lad¬ 
der, L, T and H pads), and elementary elec¬ 
trical theory fn general, he should Improve 
his background before tackling a sound s.vs- 
teni or he won't know what the apparatus is 
all nt)out when he looks at it, or a drawing 
of it. Assuming that background (which, as 
said at the beginning of this series, is as- 
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See the new 

4-TUBE 

ALL-WAVE 


In the 





It opcralps on any current, any¬ 
where—home, car, boat, farm, 
forclicn. Only In our new rata- 
h'K Is this SCI araliable ami roni- 
plclcly dfst-rlbcd, Tr>' It for ;i« 
days KHKK. Oct this catalog of 
Fnrdson guaranteed Kadibs at 
roi'k-hottom prices. Many models: 

.\r-|)r; dual wave; atl-\va\c: « & 

p voil; appro%j‘d .Mr Tell hatterj' cets; consoles. Wen 
derfut new 6-Tube Auto Radio! TlMtu^ando ^ 


ANY SET 
30.DAY 
FREE TRIAL 


kiipum] ill tiip (if the I jlp* SiM'vii*e 

Mnii is faced with the jol) of collectiii;; all 
tile infnruiatloti he possihly ciin I'nun the 
soiirres just meiilhiruMl. and then nsititf his 
own eyes, liaiuls an<l nuMers in the iin>>‘(‘tion 
room to find ont as tnnrh more as lie needs 
to know ohout any particular circuit that is 
musing trouble. 

(In tracin;: trnuhle In a sound system you 


liie fniiildc-sInmiiM' is not familiar with what 
tin voliuin' from any one jaiind oiijrlii to In*, 
hi.s heatiphotic tesis may prove of tlouhiful 
value. 

Some troiil»Ies are istdated and defined 
merely by lisfeniiiir ta them, Maiiv noi.‘*e'i 
rome under this catetrory. Tlic experiemed 
ear recoL'!ii;jes ilntter, sproekct-Imle noise, and 
so on. as soon as they are heard. Tiie Scr- 


eansin^ 1, V ^ nnnit or panel that is vice Afan, until he him.self acquires more c 
no. rl t <he whole syKiem perleiiee. will find Ihe c.xperieneed projeefion- 

?nter o« Isolation is described isr of the irrcalest help in identif.viip? manv 

juier on.; tro aides nienly hy the sou ml of them. 

How to Service Sound Equipment ‘r<mid(‘ havimr been isolated to some 

Hvrvwinu-^ special fum-tion^m.ist bo tlis- .|r to some . le* 

tiin:itislied from o/>rm/i«//^the dav hv dav . ^ siairehed 

Inspection is one detail of servlciiijr, luit it is L..r il i r I i‘i electrical cinint is 

also a tleiail of oiieratin;:. If the projiu tion- ' Z'uZ possible, they 


*f cnlhiJslaiXlc owners. .Vll newest features 
sc<8 from .. 


»Q.4S 

W up 

PREE today! Xew catalog sent free. Showi 

uhiit 5 'ou warn in radio at aniazingiv low price 
Direct an<l sa\f up lo 5U^. 

make MONEY—Our agents without 
prejions experiemp make real nionc 
selling Forrbon gnat ant eed Radios 
I-ree Samples. Write I 

FORDSON RADIO, INC. 

Dept. 5-38. Robt. Oakman Bldg., 
Detroit, Mkh. 

Send me free catalog and agent’s iiroposltlon. (This 
Is not an order.) 



Ar»DUK.*<S 
t’lTY . 


.ST.VTE 


Oiieratin;:. If the projiu-tion 
ist is mciisfometl to careful thiily, weekly or 
monthly iiispeetiou of his equipment, servic¬ 
ing woiiltl nci*essilate a stMni-aiiunal inspee- 
tion at the mo.st. If tin* pi‘o,ieethinist i»er- 
forras only a perfumqor.v dail.v or w»*ckly in- 
;?pect!oii, weekly or monthly exaniinatioii of 
the oquipnierii assume tlie status of a service 
detail. Tile same reasoaiag aiiplies to re¬ 
pairs. If the prnje4-lioiiist is nccastoiiied to 
finding ami siddering a eliiinco loose eoniioc- 
tion, serviriiig as siieli may lie restricted to 
more serhms troalil(‘s: in other theatres It 
may Include oven rejdacing a worii-oiit talie. 
In nearly «*ver.v (‘as<‘. liowever, iniproVeiuents 
to tile souiul eqiiipnmiit, ad«l!tiuii of voltage 
control or iiowm* supply iiamds. extension of 
(lie range of frerpieucy n'spmise, and so on, 
are service rather tiinii operating matters. 

ion .—To lie thoroiigli, iiispi'ctifiii is 
best carried ont witli the lielp of a pre-ar¬ 
ranged form, covering ev«*ry «letail of the 
npparatii.s that nee«ls examination. Such 
forms can lie typewritten and. if rli>slred, 
mimeographed. I’or ‘•p«»nti<al” reasons, in. 
spection responsibilities lua.v ndvatitageoiislv 
be dividofl with tlie pni.jerti(mlst, leaving him 
the meeliaiiical and the Service Man tlie elec¬ 
trical .s«*ctions of the apparatus. 


are jumped or replaced in advance of such 
warch. to save time in re.sforiiig the show. 

Tile e.s,sentlals of theatre reimirs arc go(«l 
general liackgnmiid, delaiU‘d knowledge of tlie 
system under iuspeeiion If possible (Imr tlii'^ 
i.s not indisptqisalde sinct' it can be acquir(>d 
in the course of trouble-shooting, with soiie- 
sacrifice of timei, systianntic and ord«‘rly pro¬ 
cedure, and a co»d head. 

It is extremely li(*lpfnl, in studying any 
soiiml system, to plan just Iiow to look fi*r 
and find trouldes various kinds. .\ sktde- 
foii troulde-.shooting routine, drawn up in ad¬ 
vance, will .saw invaliialde time while an 
audi.nicf is waiting, ami in every way eaald-* 
tlie Service Man to do a far more comiiotfait 
job. 

How to Obtain Parts and Supplies 

Tile radio tnaii should liud it pnditabh- f' 
sell supplies to tlie theatre, and if lie is <lolng 
repairs h<» oiuxt be able t<» find replacenuait 
parts when the repair requires tin'in. Some 
sound sysietiis an* sr» like rmlii* apparatus 
tliat the imrts In question, and their seiin-es 
of supply, will he familiar at a glance to aii.v 
radio man. Some seiind s.vstenjs do not iim* 
radbetype etjuipnient. In such en.s<*s talM's 
ami all otln*r parts ean always \w boiiglit 


self^belnfid in'* hiid It helpful to hull- from the nianiifaeinrer of the (spiipiin'nt, and 

rUtT laiike mit an iiispeei mn snpidh'is. Ilow t«i find the imlepeiidimt sap- 



form f<>r every siuiml system he studies at 
the time he xtntfivs it. Sin h a form, together 
with other notes made at the tirin', will avoid 
possibility of confusing mio theatre’s arrange- 
Dient.s with niiotiier’s. 

Among matters to l»e ascertained in the 
course of stiid.vlng any system are correet 
meter readings, and innniai voltages and ciir- 
rents at the tennlnals of tlie iliffereiit panels. 
Tile projectionist will know what the meters 
should read, and the panel Id ml ing posts are 
ofleu marked, as, “T.’ib V. line; .”,.''►0 V. line.” 
etc, ^\ hen* such markings are not sliown. 


slnfo ]»20 The* Profit Line 

Keplacement Volume anil Tone Controls 
Standard Volume and Tone Controls 
with an Ad-A-.Switch consisting of 
wire wound (Series “W”), composi¬ 
tion element (Series “C”) 
Replacement Line Ballasts 
Aufomalic Line V'^oltage Regulators 
Flexible Pig Tail Resistors 
Center Tap Resistors 
L * Pads, “T” Pads, Series Mixers 


. pelidmit sap- 
plicis? Weil, S(mie Cfiiiipaiiies advertise liuir 
tinw mak«' tills t.vpe tiilH*. iu* tliat type goar, 
for su<‘li-am]-sneli make s.vsiem. 'riii'ir suh's- 
mea or sales literature will have reached tlie 
tiu'atrc maiiag«*r and the projectionist; or, 
the Servlee Man may write impdries to 1 ) 1 / 
appropriate magazine, which will he aide to 
tilrect httii to soiines of supply. 

.\gaiu, s«mie jains, althongh not specifically 
desigiu'd for sach-aml-siich make of .soiiiiil 
cquipnu'nt. will tit that equipiiu'nt. .\11 that 
is iiec(‘ssary is to know tlie speciticati<uis of 
the part to Ih,* replaced. ’I’lie specifteatbai'! (d 



Clarostet Ad-A-Switeh Controls 

Clarostat Ad-A-Switch line 
comprises the maximum util¬ 
ity with minimum stock in¬ 
vestment. 

fVrife for New Replacement 
Control Guide 

Clarostat Mfg. Co., 

Ballist 287 N. 6th 8t., Brooklyn. N. 



nrwlthiii tile knowledge of all makes ami typi's of tubes are public* prop- 
tlie nr«»Te«*tH>ii ist nnr . . . I_ , ... I _ I • I 


tile pro.teetioiiist nor »'ov««red in drawings or 
<dher information aceonipaiiylng tlie system 
or obtainable from the iiuiiiirfacturer, a few 
test-meter n'ndings noted <lown wlien every¬ 
thing is operating noriiially will be of gn'at 
hedp later on in time of trouble, and always 
u.seful in the nairse «>f inspeelloti. 


r*rty ami have been printed many times, Tli" 
eapaeity and voltage limits of* a condenser 
ni'i' often ]>riiited or stampi'd upon its eaxe. 
or^ sonu'tinii's are sliown on the tiuiniifac'tiir- 
er’s blue-print acetunpanyiiig the amplifier in 
wliich that condenser was used. Traii^foiint r 
and inductance sp(‘('i(t(‘atioTis are li*ss ens.v to 


7^1 M-t jjii'gi I |ii]|^ ;i rp ipwtt i>n<v f 

Such routine hut vital matters a.s focusing obtain, lait it should alwavs prove helpful t 
e excit«*r binm liniinr m. #1,.. 1 ..s... . . * J ' ' “ ' 


the exciter lanii), lining up I la* optical as- 
senihl.v, or h'stiiig take-ii]> tension, legetlior 
witli a host of others, c.niuiot be covi'red In 
tletail here for lack of space. i«’iiii informa¬ 
tion concern ing them is available in honka on 
the siibj(‘et. and the projectionist will know 
about tlieni, too. 

Hepair .—Trouble is isolated, tlirii repaired, 
A preliminary step of isoJatlou is nppKi'il l(y 
the projectioni.st, wliit'li Is to examine all 


write to a Iin)f-dt»zen traiisf*»i‘niei' matiiifac 
tiircrs and ask if they can supply an iuii-r- 
eluiiigealfie unit: for example: to replnc'e tlo' 
7-A aiitotraiisfoniicr in a Western Klecirlc 
type L’uo-A 8]»i'aker impedaiice-iiiatehiiig panel. 
1 lie implirb's very often will ri'sult in open¬ 
ing a new .srorree of supply. Few if auv sound 
maiiiifaeturers make utj the parts used In 
their apparatus. Tlio parts may bear tlieir 
. - — name platf's, bat md iiifre»iiTeiitlv ihn* ueob* 

X.*xrd[fren'arnn^Ts Zi}'" specification by some well-known niniiiifa.'- 

X .\t, diffMeiit pans of the s.v.steiii an* tested, tiirer of transformers, condensers etc Thi^ 
I lie theatre has two pimjeetoi-s. See if the is true even of the largest and’best-known 
troiilde appenrs on both, or is confined to sound systems. 

one. If it is not so confined, it exists in Wiiere a part is needed for emerge 


neitlier, but in some part of the system com¬ 
mon to l»oth sourees of sound. If there are 
two amplifying channels, see if tlie tnmlde 
.sliows Up on ladh. If there is one amplifying 
channel, consisting of nua-e than one aiiipli- 
tior, jump one, if possible; if not. listen to 
the ouftuit of eai'h with hendplioiies. Such 


, - .iicy re- 

phic'enient. and the specilbailons are not 
known, not marked on the part, and m-r 
shown on any nianiifai-turer’s data, they can 
always be fiuitid if the panel or box in troiild.* 
is duplicated in the projection room. Anv 
apparatus assiwiated with eltlicr lunji'etor of 
course exists in dupJbato—there are often two 


piotediire which isolates the trouble rapidly amplifying channels, and very ofien more than 
and iinmistnkald.v to some one panel, or to one speaker. l;y npplving the usual electrienl 

.some one connecting line between panels, ap- nieasurenienfs for resistance, impedance at 
plies not only to complete loss of sound, but 1000 c.vcles, inductanco, capacity. *etc.. to the 
to poor quality, to iiois(‘s and hums, and even diiplicnte part, the Service Man will know 
to loss of volume If experience makes a head- precisely what he iiei'ds in the wav of re^ 
phone search for volume useful. However, if placement. But not all Service Men are 
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pqnlppcMl to measure 1000 cycle lmpe<lance. in- \ 
duc tuiho or ovcu capa<‘lty. Wliere llie sprei- 
firntions niriuot be measured, or whore no 
«liipli«at<' part exists to measure (the I)ad 
olio heiiu? 1 in rued out or otherwise so defec- 
tivi* as to he usi-less as a staiuhird), there is 
tui ri-medy hut to “haywire** repairs, and wait 
for a reiilucriiu-nt from the system s niainifae- 
nrrer. or from some source of siipidy tho 
Service Man has investigrated and lined up 
ill advance of the enier^eney. 

If the part needed is one tlint Is commonly 
ke]it in spare stock in the theatre, such as a 
tiilie. exciiiii;: himp or photoclect rh* cell, in- 
(piir.v ainoiur noi^hhoriii;; theatres that may 
have similar sound epnlpiiient should uncover 
a spare that <‘aii perhaps he borrowed until 
the remdar rephiceiiient arrives. 

Ill extreme eases. It may In* necessary to 
install temporarily an emergency arapliti<*r, 
si»eaker or veliiiiie control, luatehiiiir imped¬ 
ances if at all possible, until rcphieements are 
received, aiul this is one of the ;rreatest ser- 
viees tlie radio man can render a theatre, i 
since lie has such eipiiimient on hand, and no 
one else ill tile eommiiiiity is at all likely to 

have it. 

What Should the Radio Man Charge 
the Theatre? 

What prieo should the radio man set on the 
supplies he selN'. or on the service he renders? 

lie can tind out what the theatre* Inis been 
paying; for both, and what both will cosi him, 
and set a price siilllcienily low to he really 
attractive to tin* inanairei*. yet hitrli enonirh 
to he deiddedly iirolltahle to liiniself. In tlio 
case of a very l:ir:;e nniiiher of theatres he 
will llnd this possible without any Very elose 
litrnrlnir; in the case of some he will have to 
(iKtire and shavi* with greater care: he will 
(iiid a few theatres with wliich It will not he 
[irolltalde to ileal. Mostly, these will be 
lioii.'ies in which tlie )iro.|eeiionist has already 
taken over tlie fiinetl«»ns here ree<nnmeinled to 
the Service Man. In the <-ase of siu-li the¬ 
atres, the radio man is limile^l to the value of 
his spare parts inventory (as hehnr alwa.vs 
availahlel. and of his Test meters (which are 
c.uiimonly not part of projection room enidp- 
ineiit I ; and, to the V.A. s.vstenis and hearing; 
aids \vhi<‘h were mentioned in tlie previous 
artl 4 ‘le; and to the improvements in the sound 
Kysteiii mentioned below. 

Improvements in the Apparatus 

Most theatre.s that need llne-voltajre con¬ 
trols (and this includes perhaps the nnijorlty 
of .\merh-an tlieatresi don't liave them: many 
theatres still use storaire hatterles and shonhl , 
replace them: the irreat majority of theatres 
still eaiinot reprodiiee sound frequencies below 
r»o or above cy<les (and many cannot 

do that trclli. Tnless a sound system is very 
new. tlu*re is firohahly room in it for Im¬ 
provement, and the manai;er has doubtless 
liceii ;ip]iroached h.v snle.«iinen or sales lil(*ra- 
tnre seekiii;; t<* sell him improvements. The 
ra<lin man who has heeoiin* thoronyhly fa¬ 
miliar with sound c*qnipmeiit. and who lias 
Won the eonllclenee of the mainnrer and pr<i 
j« ctionlst. can sell sneli Improvements mncli 
more easily than can a circular comlim 
rhroiiirh tlie mails, or even a visitintr snles- 
tiian. lie will find his sources of supply in 
the same way he finds all sources of sonml 
•siipidy—a matter covered a fi‘W paraRraphs 
[•ack. .Mid. Iiecaiise of the above, he must 
always keep In sufficiently close touch with 
the hidnstry to know what improvements are 
matters of current interest. 

Existing Contracts 

In not a few Tln*atres (not the majority, 
hilt a fair pereentatrei the Servlee Man may 
find a contract arranRenn‘nt for service and 
luirts. entered into with the manufacturer of 
the sound system. 

.\n.vone can now sell parts to American 
t bent res. A lartrer itninher of theatres, al¬ 
though they can buy parts from the radio 
man. are still under c*oniraet for service, and 
will not pay twlct* for it. In the case of such 
theatres, as meiitione<l earlier in tliis series, 
the radio man must pay himself for any ser- 
vlct‘s he may render by the profits of his 
parts business with the theatre. 

In practice, even thoiiRli a theatre is under 
contract for service, and pay in r for it, any- 
our cun tterrire the cqutpnivnt, 

.Many theatre chains employ sound enpi- 
Tieers for this purpose, and some do all their 
own servlcinR in spite of the f.act that they 



YOU'LL PAY FOR IT—WHETHER 
YOU BUY IT OR NOT! 


The .Vi'W Mo<lel IU(’ Id*AT. RKSIST- 
.\.\t'K l.N*IH(*.\T<»K is one of those in- 
striiiueiits tiiat every siTViccman and 
amateni* fttfcn it to hinmvt} to turn. It 
will increase your efficiency -make yon 
money h.v saviiiR your time- and it will 
mean better hnsiness by iiisuririR bet¬ 
ter work. 

Of rourjte you ran net alnni: witlimit one. lUil 
the time aiitl erturt >oii v^jc-te ttiro(u:li not havlntr 
line may mean many tln)e^ (tie $2.7<i tiiat the 
liiilieator ro'^l'i. tt 1» ii real inuney-Min¬ 
ing in\estmenL 

Just rolineet the Indicator In idare of 
any uuesflonahle re^lstor. Moie the 
ball-Waring slitter until pniner rallnic 


is read from your voltmeter—or. If ymi prefer the 
iik-IImkI. until the best oilunie ami quality 
are obtained fiom several illations. You can clieck 
all of (he resistors in a set in a jiffy. 

Fuse Protected—P nIh- 

(‘A TOR is fu-e proterleil. Thus, a fre<iueni 
Ruun'v of Indicator failures is eliminated, the 
fu-ie protrciiiig resistance strips fnuu damage 
ratised liy aoddental overloads. Jndlrator may 
also he used a- a eallhrated rheostat, variable 
resistor, potent loineter. temtH>rary standard re¬ 
sistor. vollaco illtider. etr. Sold by 
leading jobbers. Don't miss it! 


MKT 


^2.70 NET TO SERVICEMEN 

Lixt $4.50 


You’ll Use it More Than Any Tool in Your Kit 


INTERNATIONAL RESISTANCE CO. 

2100 ARCH STREET PHILADELPHIA, PA. 

(In Canada, 74 Wellington St. W., Toronto, Ont.) 


* A NEW PflODUCT BT THI MAKERS Of RCSI5TORS * 




PUBLIC ADDREiSS 


Special for May Only ! 


'■RF" Microphone 2-Biitton. Heavy Duty, 
Chromium E*laied Microphone, similar In 
appearant'C and performanee to lulkes ilRt- 
in* .,t $ir»0<i Sl/e ■■ j 1 %- VYt. 
1% lbs. 

Lists at . 


$ 11.00 


F:D5 Desk Stand. High lus¬ 
ter Chrome Finislu 7‘4" 
high 0" Ring 

Lists at .$2.45 


PtO—C35 Amplifier, 3H Watt self contained for 
ndke and phonn it put. Incorporated volume e<m- 
iml H* eU^rtro dynamic speaker. Reautlful 
leatherette ease. Siie l8" x 18'* x 8' 

Ll»ts at 


* $26.00 

THE ABOVE THREE ITEMS COMPLETE WITH 25 FT. OF MIKE CABLE, 8 MIKE 
SPRINGS, AND TUBES. READY FOR OPERATION 

SPECIAL NET PRICE $34.80 

20% with order, shipped C. O. D. 

Send 3c for 1934 catalogue listing hundreds of items of public address equipment 

RADIO AND AMPLIFIER LABORATORIES 

291 EAST I371h STREET NEW YORK. N. Y. 


I FREE 

Radio Replacement 
Kit'd rical Appliances at ffreat savings. 

WhoIesaleMerchandlsers.Inc. 

_626 C, Broadway -» New York City 


1934 WHOLESALE 
RADIO CATUOG 

Parts. Sets. Tubes and 



3^ FREE SERVICE 


iHffd post card for catalog of NEW renurkablc 
|c RZSTONE RADIOS. Buy direct from uaT 30 day 
FREE TRIAL. Money refunded if not M<i»6«d. 

|Alj{NT5 


MESTait ftHDIO Yi?- 1454 pHaMWAl 


OITROIT 


RADIO-CRAFT for MAY, 


934 


685 










































rWEBSTER 

CHICAGO 


Three'Stage 
3-Watt Microphone 
and Phonograph 
Amplifier 



Type S A 2 


Provides Microphone Current 
Master Cain Control 
Is Completely Enclosed 
SEND FOR bulletin ! 

The Webster Company 

3830 WEST LAKE ST., CHICAGO, ILL. 


THE WEBSTER CO. Use This Coupon 

3830 W. Lake St.. Chicaoo. III. 

Gentlemen: — I am a [ I Dealer, [ ] Serviceman, 
[ 1 r.A. Bperlalisl and w‘anl all informal iur. on your 
SA2 Amplifiers. 

Name . 

Address .. 

riiy .State . 


RADIOS 1934 

NO SESVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 


Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete line 
of radio re pi ace-' 
ment parts for any 
service require-' 
ment. 

Features latest 
type set' building 
kits, test instru' 
ments. Long and 
Short Wave 
Radios., Sound 
Systems, etc. 




Write for this 
Catalog today! 


Write for this 
Catalog today! 



ALLIED RADIO CORP., 

Dept. D, t3) W. Jackioa BUd. 

Chicago, llliooii. 

Please send me FREE your New 1934 
Radio Book. 


Name _ 

Address .. . 

^ity . . State,. 


Allied^ Radio 


are paying the electrical manufacturer for 
service—they pay for it, but do not use it. 
Other theatre chains pay for it, use It to 
some extent, and to some extent supplement 
it hy the efforts of their own employees. Still 
others rely upon the manufacturer entirely.* 

The radio man is free (at least, if the prece¬ 
dent of these leaders of theatre industry is 
any guide) to do anything to any sound sys¬ 
tem the manager and the projectionist will 
allow' him to do, regardless of other contracts. 
Tile point is stressed here because n number 
of readers have imjuired about it. Such con¬ 
tracts limit the Servh-e Man only this far— 
tliat if the theatre is already imying a service 
charge he may have to compensate himself, 
in part or entirely, by selling parts, as just 
said. Hut he should remember that these ser¬ 
vicing contracts expire at some time unless 
renewed. What the theatre people will see 
fit to do nliout renewing them should depend 
tor a very large extent upon how mueli of 
their contidence and respect the Service Man 
lias won hy the service ho rendered in return 
for the privilege of selling them supplies. In 
n few tlieatres—loss than lO'^r of all .\merl- 
eaii theatres—contracts existing limit the 
parts a theatre will Imy from the Service Man 
to certain items. 

Hut in the majority of existing theatres 
the Service Man will find no hindrances of 
any kind wliafever, if he can give the theatre 
wiiat it wants—good parts and reliable service 
at smaller cost than it is aceiistomcd to 
paying. 

• Ainnne flic UrKer theatre chains Miyini; for manufac- 
ttirer service hut doing (heir own serrirlng In Ptrt or 
enilrely are Parimoiint. Warner. Fox and Loew. 



"TELEPHOTOPHONE" 

{Continued from pa pc 603) 

Light from a bright source such .'is a car¬ 
bon arc running on l).i\ or an automobile 
headlight bulb is focused upon the slit of 
the light-gate. Variations in width of the 
slit cause corresponding variations in the 
transmitted intensity of the light. The silt 
Is placed at the focus of another lens, or at 
the focus of a parabolic mirror, go that a 
narrow beam of light is transmitted across 
space to the receiving photoelectric tube. 
For moderate distances, this tube may receive 
the light from the source without a reflector; 
but for longer distances it !s necessary to 
collect a larger amount of the original iight 
beam to bring the signal strength up. The 
photo-cell is connected to a high-galn A,F. 
amplifier w'liich turns the variations of feeble 
current from the photo-cell into audible sig¬ 
nals in the loudspeaker. 

The author has used the gate over one 
thousand feet without any parabolic reflector 
for the photo-cell. Some idea of the effective¬ 
ness of this type of light gate may be had 
from the fact tliat audible signals were de¬ 
tected at this distance by intercepting less 
than one-thousandth of the original light com¬ 
ing from the gate. With an improved optical 
system and a parabolic retlcrtor at the receiv¬ 
ing end. it should not he difficult to extend 
the range to several miles. 

The simplicity of this type of light gate 
makes it petailiarly adapted to demonstration 
work, for the student can readily see the 
actual part played by the changing slit in 
modifying the light, whereas the neon glow 
tulie Conveys no such definite idea and shrouds 
the method of communication in greater mys¬ 
tery. For lecture room purposes, an ordinary 
automobile headlight bulb is sufficient for 
sending strong signals over distances of a 
hundred feet, from one end of a building to 
another. 

The author has used sunlight for the trans¬ 
mission of signals, focusing tlio liglit of the 
sun directly on the slit of the apparatus by 
means of a heliostat and Ions system. The 
intensity thus acquired is enormous and en¬ 
ables one to extend tlie distances traversed 
by the beam to great lengths. In fait, this 
type of gate allows the use of far greater 
intensity signals than are possible from neon 
glow tubes, with a corresponding increase in 
range of this type of point-to-point communi¬ 
cation across space. 

(The heliostat is an instrument consisting 
principally of a mirror and clockwork mechan¬ 
ism to focus sunlight in a fixed direction). 

RAC 


MORE SUMMER SALES 
IN RADIO 

(Con/iWMcd from pape 661) 

Pottstow’n Press, which consented to print 
the QSL cards, we inserted a news item about 
the contest in the Pottstown Courier which 
w'as to be printed the following Monday, 

1 consented to work in tlie .Tones estab¬ 
lishment that day. l>uring tlie afternoon we 
distributed some fifty of the mimeographed 
sheets and In the evening wc handed out 
fifty more. Very carefully w'e explained tlie 
rules and Mr. .Tones was agreenhiy surprised 
when I sold a complete set of tubes to an 
old settler who “liked to putter around the 
radio*’ and thought he might have a chance 
in the contest. 

I Hiring the following week wc w’orked up 
another slant on the ctintest. In the window 
we placed an aliandoned Ford gas tank with 
a funnel in the funnel pipe and a pail of 
w.ater beside it. A sign bore the words— 
“Vou can’t run your car on water!” On the 
opposite side of the wiiulow w'e showed a 
radio witli a vcr.v poorly constructed aerial 
cutting across the front window. For tliis 
aeri.'il we used some very corroded wire, and 
a pair of insulators covered with grease and 
grime. Tlie radio bore the sign ’‘Hun your 
car on good gasoline—your radio on a good 
aerial.” 

“The Aerial Makes a Difference*' 

A small show-card in the center of the 
window bore the wortls : 

"The Aerial mak<>s a difference. Ask us.” 

We mimeographed some sheets that ex¬ 
plained how laife copper wire corrodes wltliiii 
a few* months and loses considornhle of its 
efficiency. The statement also nieutionetl tlie 
fact that a majority of aerials had hecu in¬ 
stalled some years before and were, for the 
most part, of very little value in actual n'cep* 
tion. 

The last paragraph of this sheet read: 

"Authorities agree that enameled copper 
wire, size 14 to 1”, is the best to use for 
a broadcast aerial. Insulators should be of 
glazed porcelain, or pyrex glass, and two 
should be u.'^ed at oacli end of the aerinl. 
Transposed feeder aerials, developed within 
tlie past year, are sligtitly more expensive, 
but are a great <leal more efficient where 
sensitivity is an important factor. 

‘•During the period of the .lones DX ('on- 
test, we are making a special offer to onr 
friends. Modernize your ohi aerial, give 
your present set a boost, by installing a new 
aerial. “L” t.vpe aerials can be installed for 
as low as Lynch or Phllco aerial 

prices are slightly higher. If you prefer to 
install your own, parts are available at our 
establishment.” 

Friends began to drop In after that stunt. 
Our window’ display had attracted consider- 
alilo attention and onr little explanatory 
notes on aerials were nearly exhaustod hy the 
following Saturday. .\t my suggestion Mr. 
.Tones posted a small bulletin hoard in the 
w’indow w'ith notes like the following; 

*‘J. H. Stiles of Prospect Street heard KFl 
—1.03 .\ngeIos, Wednesday night on an At- 
w'ater-Kent.” 

After a few da.vs of posting tliesc notices 
we obtained a blackboard and wrote the re- 
(cption noted on it in chalk. 

I7nfortunately I left town—my vacation 
w’as over—before the S<*pteniher contest ended. 
Ilow’ever, I received a letter from Mr, .lotus 
during the last of October. It read, in part, 
as follow’s : 

"Doctor Nash w*on the Septenihor contest. 
His log contained reports from six West ('oast 
stations, two stations in Salt Lake City, one 
in Idaho, one in (‘algary and six stations in 
Texas, besides XKU In Mexico. I presented 
him with the (Jeneral Electric last w’cek but 
he wouldn’t part w*ith the old set tliat he 
Used. Fred Hampton won the special prize 
(a set of tubes) for tlie furthest station re¬ 
ported hy logging a station in Long Hcaoh, 
Pal. Three people won aerial installations 
for logging the most Xew’ York stations. 

"I am more tlian satisfied and intend to 
continue the contest indefinitely, w’ith a grand 
prize for the best record for the year. 1 prob¬ 
ably will award some very high pricetl set 
for if business improves as it lias I can afford 
it. In the first contest I sold, during tlie 
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period, some four liurnlre«l tubes, six receivers, 
and .ieny (the yoiinjister wlio installed aeri¬ 
als) was kept busy fiom morning' to ni;rht 
for i;he whole month and Is still Boinj; strong. 
We have replaced nearly one hnntired aerials 
in town. ... I was r-onipelled to athl a Service 
Man. hired in Syracuse.'* 

Onriiig October Mr. .Tones uncovered an¬ 
other kink. The contest that month was won 
by an old farmer who lived six or seven miles 
from town, who used a battery model (Irehe 
Synchropliase. Mr. .Tones was a hit dismayed 
at tliis and asked me what slant he could 
lake on this wlnninp. I snffgcated selling 
halt cry sets to farmers—-most of the farms 
either make their own electricity or use kero¬ 
sene for lighting. As a result he sold ten 
battery reteiv-ns in the territory. 

His “reclaimed set " department is doing j 
very well. A great many of the older model 
sets have figured prominently in the contest 
and as a result the old sets taken in trade 
move rapidly. With the advent of short- | 
wave attachments Mr. Tones ha.** ofrere<l a | 
special prize for short-wave acknowledgements. 

To cut this story short, Mr. Jones is mak¬ 
ing money. At the close of the year he lig- 
iised his profits more than two hundred per 
cent above 1032 and they're still on the np- 
waial trend. Any Service Man or radio <lealer 
can appreciate that item. It purely and sim¬ 
ply indicates that whnf the radio business 
needs is more salesnninship aud less ‘‘order 
taking.’* 


VOLTAGE DOUBLING 
TUBE 

(Com finned from page C 6 G) 

These condensers must have the same value 
for minimum ripple. 'I'he information oh- 
taine{l is only appioximate because the curves 
are not perfectly straight lines. It is usually 
good to better than .“ 1 %. 

The tilteration Incident to the use of these 
condensers (('i and C^) is very etTective. The 
loial capacity from output plus to minus is 
of course one-half that of Ci or alone, that 
is if Cl and Co ai*e Hi mf. each:'in addition 
to supplying a voltage doul>Mng circuit they 
will hare an 8 mf. lilter value. Condenser C 3 
may or may not be used ns desired. It is not 
esseufial. The outptit lillcr coudeuser C^ 
however is recommended. 

Other Applications of the 25Z5 Tube 

rigure 2 illustrates its use as a combina¬ 
tion power-speaker supply for A.C. and D.C. 
lines. For A.C. use, the input current is 
lialf-w-avo rectified and for Ii.C. the plate cir- 
of the tube are simply iise<l as low-value 
iTsisrors compleiiiig their respective circuits. 
With a continuous voltage applied, a con¬ 
tinuous curi^nt will flow' in tho.s-e plate cir¬ 
cuits. 

Altliougli a filter system required for D.C. 
alone nee<l not he as complete in the way of 
high values of elements it must be efl'eciive as 
there is usually some Hue ripple. M'blle more 
than adequate for D.C. its efliciency is high, 
thus rofiniring tin changes in the circuit at 
all for A.C. or D.C. use. 

In Some cases the plates are tie»l together 
(see Fig. 2.) and the cathodes are also tied 
togerher using both plate-cathode circuits in 
parallel as a half-wave rectifler. Inasmuch 
as there arc several half-wave rectifiers hav¬ 
ing rectifying characteristics just as <lesir- 
atile as the 2 .";Z."» with hut one plate and one 
cathode, we may won<loi‘ why the 25Z5 shonhl 
be used in this way. 

The filament chnraeteiistics of the tube 
give ns the answer. With this high volrage 
ti 1:1 meat electrical power which would ordi¬ 
narily be waste<l in a “cordohm'* or power 
resistor is made useful and the efliciency of 
tlio set is greatly improved. 

Several manufacturers have provided 
switching systems so that in one operation 
the circuit in Fig. may be changed into that 
of Fig. 1. Haring a higher voltage for A.C., 
the receiver employing such a circuit will 
usually operate much better 011 \.C. Tliis 

connection is considered better than tlie uni¬ 
versal use as in Kig. 5 alone because full ad¬ 
vantage is taken of the A.C. .‘ivailable. The 
clmiit in Fig. 3 is less expeusive and entirely 
fool-proof. 
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NATIONAL UNION TUBES 

• • excellent performance ■ • give 
satisfactory service •• we make 
jull margin of profit on all 
tubes sold” have satls5teA 
VNdtional Union users 

KSerr^ice-men / 


N.Ttional Union policies are vitaf 10 you. The objectivet of National 
Union, in addition to producing the finest radio tubes that science can 
devise are to aid and assist the serviceman in building a better and more 
profitable business for himself. You can’t afford to ignore these policies; 

PROFIT: 10 Cent Higher List Prices . . . Highest profit margin on; 
your tube sales. 

SERVICE AIDS; Charts, Data, Information ai no cost. . . Canhot 
be duplicated from any other single source. 

SUPERIOR QUALITY: Strict adherence to closer manufacturing 
limits makes National Union tubes consistently superior. 

FULL LIST PRICES - GOOD WILL: Sold e\erywbete at 
full list price ... no need to fear customer ill-will. 

FREE SHOP EQUIPMENT: Testers, Analyzers, Service 
Manuals and Service Tools given with National Union lube 
purchases. Alert dealers everywhere are equipping them¬ 
selves this easy way. Don’t delay, write for full details 
about National Union free shop equipment, 

National Union Jobber Stocks Are' Complete, 



WALTER BIEHLE, Manager, 
Perryville Electric Company. 


NAtToNAL union radio corporation of N. Y. 400 MADISON A\ E. N. Y.C. RC-S 

Send me details about free shop equipment. 


Name . 
Street . 
City . 
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A Hzw Kind of Short-Wave Radio 

the SKY-RIDER 

Another first by the 

HALLICRAFTERS 



This set is NOT with Byrd 

— but ft brings Little America 

to Capt. Bartlett daily 


An all-wave receiver development that 
nakes possible the mos* dependable short¬ 
wave reception ever known. 

A new circuit employing entirely differ^ 
ent units and construction. Offered at 
lower cost than any orher modern short¬ 
wave receiver. 

No other receiver, regardless of 
price, offers all these features: 

Low-loss wave change switch, modi¬ 
fied band spread, 200 *0 12 meter 

tuning range divided into 4 bands, 
micro-verniep tuning control, 18 to 1 
ratio, dual gain controls—and many 
more, all described in the new HAL¬ 
LICRAFTERS ■■SKY-RI0ER“ booklet. 
Write for your copy today! 

SKY-RIDER Receiver, 
with dynamic speak¬ 
er and power pack, 

5 tubes. Net to 
dealers and service- ^ 
men. $39.95. 


though the HALLI¬ 
CRAFTERS SKY-RIOER 
had not been released 
from its intensive lab¬ 
oratory and field tests 
before the Byrd Expe¬ 
dition sailed, it is serv¬ 
ing to keep Capt. Bart- 
I highest rank- 
survivor of Admiral 


Peary's famous dash to 
the Pole, in constant 
daily touch with his 
friendsat Little America. 
You, too. can have the 
thrill of hearing Little 
America direct if you 
own the new SKY- 
RIDER Short.Wav 
Receiver. 




■■ ■ 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 


Radio Construction 
Library 

Including Televiiion. Short-Wave Receivers and Auto 

Radios. 3 Volumes* 6x9—1177 pages, 561 illustrations. 

This prartiral Library Includes: l'UACTU:.\L HADIO 
— Tile fundamental principles of radio, presented In an 
iindcrsturidable manner. Itlustrated with workinj; dia- 
Krains. l*ltA<mCAL UADIO fO.XSTUUCTloX AND 
HKIWIK—Methods nf locating trouble and reception 
faults and making workmanlike repairs. Discusses mod¬ 
ern Short-Wave Uecel\ers and Instattatlon of automobile 
radios fully. KADIO RKCKIVIXO TUHB—Principles 
underlying the operation of alt vanniin tubes and their 
use in reception, remote control and precision measure¬ 
ment s. 

Helps you to understand modem type receiving sets— 
fiiM of const met ion data and pnetical kinks for the 
'.xperlinentcr—a training course for senice men. 


10 Days* Fre« Examination 
Easy Tarms 

McGRAW-HILL 


FREE EXAMINATION COUPON 


MeCRAW-HiLU BOOK COMPANY. INC.» 

330 W. 42nd St. New York. 

Cicntlemen:—Send me the new RADIO rONSTRTtC- 
TION LIRRARY, all charges prepaid, for 10 days' 
Free ICxamination. If satisfactory’ I will send $1.50 
In 10 days, and $2.00 a month until $7.50 has been 
paid. If not wanted I wilt return the books. 

Name . 

Home Address . 

City and Stale. 

Position . 

Name of Cnmpaiiy...RC-.’j-34 


e 36 

TUBE TESTER 

Read these excellent features 
which give complete detalla 
about the new Model 36 TubP 
Tetter. 

<0 Direct Reading. 

<2) Mutual eonduclanee test 

(3) Line voltage regulation 
both Plate and Filament 
on separate A.C. meter* 

(4) No obsolescence duo to 
new 36 point. 6 pole 
rotary switch—Provisions 
for new sockets. 

<S) Complete short test of 
ail elements. Diode test* 
cathode leakage test. 

(6) Rapid and accurate. 

<7) Filament voltage rang* 
for all tubes. 

(8) Portable. handsome 
leatherette covered case. 

DEALERS NET PRICE fssr.so 

Sold on 10 day trial or money refunded. 

Circular on request. 

L & L ELECTRIC COMPANY 

Dept. 8.A 

338 MADISON AVE. MEMPHIS, TENN. 



SAFE Resistors! 

TRUVOLTS 

Have 1,000-Volt Insulation 

Also patented spiral, air-cooled 
winding, with adjustable, sliding 
clips, and full-length protective 
fibre guard. All standard sizes. 

Write for Netu Catalog RC-5 

ryyvaricfc. St- Mew -Vofk., 

ElECTRAD 


ALL-WAVE SUPER 

(Contifiifcd from page COS) 

hypassinf? part of tbc signal to mound and 
rediK'iin: Uio signal input into this tirciiit, 
in tills position the Il.K. and I.K. tubes are 
operated at a liiirb negative l»ias to re<lu<‘e 
their amplllieatioii. in the 'onf <ir distance' 
, position, the bins voltat'e is reduced. 

Explanation of Range Switch 

Tbe ranL'e switch consists of oiL'ht inde- 
pciKlciit switch sections, each section liclni: 
pi4»vided witli tivc contacts. Only s(‘vcn se^-- 
ti<ms <»f the eitfiit, and only four contacts of 
the live per seetion are list'd. 

in the circuit dlaL'rain these different 
switch sections are labellt'd lU, IL, 2U, etc,, 
and for the sake of simplicity are shown in 
different locations in the diairram, althouiih 
rlu'y are all parts of the master ran;?o switch 
ass«'mhly located in the center of tlie chassis. 
With the chassis hotiom^nUlc up ami controls 
pointing tomird pou, lU is the front right 
iiand si'ction, is the front left hand sec¬ 
tion, 2H is the second right liaml section 
counting from the front of the chassis, ami 
so on. 

As the range switch is rota led in a 4-lock- 
wise direction the following cir4*iiit cbaiigos 
arc- effected. 

Position 1, Switch IL gT‘4>nn4ls the aerial, 
preventing any reception. 

Position 2. Broadcast Band, in this position 
switch 2U biases the short-wave oscillator to 
stop it from oscillating so that the short-wave 
section cauiu»t cause intei‘f<'ri’n<*e when re¬ 
ceiving stations on the broadcast liand. 
Switch IL connects the aerial to the primary 
of the H.F. coil. Switch 2L connects the 
third sccti<iii of tlie vnriahle coiub-iisi'r gang 
across the secoiulary of the U.F. coil. Switch 
4L C4innects the liftli sectl4>n (»t' flu* variable 
condeiis4'r gang acTtiss ihc sec4UMhiry lyf the 
first-detect or C4iil. Swit<-h 4\l C4uini‘cts the 
fourth .se4 tlon 4»f tlu' varialde 4 4Uid4'nser gang 
across tlie .se4‘4in4lary 4if tlu' br4uid<-ast oscilla¬ 
tor coil. Switch 1U is open. 

Position 3. 185 to 78 Meter Short>Wave Band. 

In this position switch IL <'<iunects the aerial 
to one of the two ])riniarii's <»f the sliort-wave 
detector. Switch JIL c<uinects ihc output of 
the short-wave detector to tlie secoiulary of 
the R.F. Coil, and also connects an a<ljnstable 
trimmer condenser across tlie secoiulary of 
this coll to tune it to Ln^n kc. Switch 4L 
connects an adjustable tiimuu'r a<-ross the 
s<‘coiidary of the first-detector 4*oil to tune it 
to l.."i40 kc. Swit<*li 4U coniu'cts a varluble 
trimmer across the secoiulary of the lir 4 md- 
cast oscillator to tune it to l.TlT.o kc.. thus 
giving an I.F. of 177.." kc. Switch til 4*4»n- 
nccts an adjustable padding <*ircnit in serb'S 
with the secoiulary of the sluirt-wave 4).m*illa- 
tor coil, thus iw-nnittiiig ptNiper tracking of 
this circuit in this short-wave band. 

Position 4. 80 to 33 Meter Short-Wave Band. 

In this position switcli IL 4’4uine<-ts the aerial 
to the second of the IW4> primaries of the 
short-wave detector <oil, Switcli 2L sliorts 
out a portion of the .sf'condary of the short¬ 
wave detector 4-oil, thus enald'ing it to tune 
to the 80 to 22 meter band. Connections to 
switches 2L, 4H. and 4L remain the same as 
in position 2. tuning tiu' U.F. section to l..%40 
kc. Switch IR 4-4uin4'4ts a differ4'nt adjust¬ 
able ]>adding circuit In scries with the sec¬ 
ondary of the sb4>ri-wav4‘ 4>s4-i]]nt4>r e 4 >il. thus 
permitting proper tracking of this circuit In 
tills sliort-wave band. Switch 2U shorts out 
part of the secoiulary of the short-wave oscil¬ 
lator coil so that it will tune to wave¬ 
lengths between 80 and 2.2 meters. I 

Position 5. 33 to 14.5 M«ter Short-Wave Band. 

In this position switch IL 4-onnccts the aerial 
through a tap to tlie se<’ond primary of the 
short-wave dete<-tor coll. Switch 2L shorts 
out a larger section of the set-ondary of the 
short-wave detector roll so that this ciri-uit 
can be tuned from 22 to 14.5 meters. 

Connections maile liy switches ,2L, 4L and 
4R remain as in positions 2 and 4 since thre 4 ' 
points on each switch are connected together. 
Switch IR connects a non-adjiistalde pachling 
circuit in series with the seciuuhiry of ilu' 
short-wave oscillator coll. Switch 2H shorts 
out another portion of the se4-4Uidary of tlu* 
short-wave o.scilhitor coll, thus p 4 *rmltting 
this tuned circuit to cover the 22 to 14.5 | 
meter hand. I 


WATCH OUT 

FOR NEXT MONTH’S FULL PAGE AD COM¬ 
PLETELY DESCRIBING NEW TEST 
ACCESSORIES 

A COMPLETE SYSTEMATIZED LINE OF IM- 
proved Laboratory Soeketo, Tip Jacks. Connectors an<l 
Plugs. Expanding Pressure Plugs. Jacks and Con¬ 
nectors, Extension and Junction Connectors. Test 
Probs. Universal Terminal Sockets, etc. 

New Molded Handles in lliree styles: Small Spare. 
Side (Jontact and bone nr .*«hort Test ins, alt intor- 
rhanseable ulth tlio imiiited Phone Tips. Kxi»uii(llns 
1'ri‘oure Pluss and .'^iber I'latpii Needle I'oinls. 
Sockets with Universal Tenniiials tor snlderins, bind¬ 
ing, plug-in and UP-otT connections. 

Why bo handicapped with an ancient analyzer when In 
two hours you can easily modernizo it with one of these 
kits and a pair of composite sockets? Directions and 
diagrams included with all outfits. 




iJijDlAH 
FITS ALL 
SOCKETS 


974DSA 975DSA 976D5A 977D5A 

Q07WLCAP Bmall 7 pronff Latch Lock Analycor 
Plug, 8 -«rfro Cable, Plug and Socket as shown List 

above ... 86.00 

974DSA Latch 7 to 4 prong Adapter. f.25 

975DSA Latch 7 to 5 prong Adapter. f.25 

9760SA Latch 7 to 6 prong Adapter. 1.25 

977DSA Latch 7 to 7 prong largo Adapter .... 1.2$ 

Here Is the set for those who 
want the lowest possible tost. 
Does not have means for locking 
the adapters to the plug but ti 
Serviceable In every way. the 
wired adapters having the neces¬ 
sary staail base for fitting 
shielded sockets. C. O* Mud 
supplied. 

877P 7-prong Plain-Type List 

Analyzer Plug .| .40 

974W 7 to 4-ProDg Wired 

^ Adapter .61 

975W 7 to 5-prong Wired 

Adapter .69 

976W 7 to 6 -prong Wired 

Adapter.69 

077WA 7 to 7A - prenf 

Adapter.65 

e77P KIT Ooroplete 
shown .18.60 

SERVICEMEN’S REQUIREMENTS List Price 

8 -wire Analyzer Cable as slnnvn aboie.$ .10 ft. 

456 4-.-|-4;-comact Ciwnposlte Socket.50 ea. 

477 7-7 A-contact Composite Socket.50 ea. 

457 5 - 7 -c 4 *iH 4 n t i‘4>nipo.-.He SiK kei.50 ea. 

567A .“•♦;-7A-(ontact Com|K>.<itc Socket.50 ea. 

9S8S H-prong Plug as slumit abn\c.50 ea. 

438S s-iDiitaci S(Hkct as shown abo^e.35 ea. 

967DSA Ii-h()l 4 ‘ t 4 j Sui. 7 Latch Adapter- 1.25 ea. 

955PSC Speaker-Phones Switching .\dapier 2.50 ea. 

See page 52’J March and page 4 t 0 ii April Lsues 
450 .*jU-wali Traiisiultllng Tube Socket.... 1.00 ea. 

UX-50 5u-watt to rX-ba!<e Adapter.3.50 ea. 

50-7AS Sin. 7 to 50-waU Latch .\dHpter... 3.50 ea. 
950XYLA 12M-iu-l Tubeclie<‘ker Adapter.. 6.00 ea. 
950TR Tiiiiixtoniier Adapter for rheiking 10- 

1 2 . 41 -n-17.-25-30 volt tubes in 24 »kt... 6.00 ea. 
Laborat 4 iry Style Sockets 4-5-4}-7 -:a holes.. .35 ea. 

Rubber Handle Plugs 4 -.' 5 - 4 |- 7 -TA prongs.25 ea. 

Rubber Handle Connectors 4-5-«;-7-7A lu.les .40 ea. 
Bure-Grip 2-piece Molded Plug any no. l.ln.>i .35 ea. 
Sure-Grip 2-piece Meld. Conn, any no. iKdc^ .50 ea. 

HERE’S THE DATA YOU WANT 
SciKl two .3c stumps for new pook- 
let showing illustrated tube socket 
connections of 268 different tubes, 
data and diagrams on rewiring any 
obsolete set analyzer or tube checker 
and information on using the new 
tubes in place ef old types, in¬ 
clude catalog pages of all kinds of 
sorket.o. speaker Mugs, connectors, 
wound and unnound coll forms, 
coll whiiling data, S-W receiver 
references, etc, 

Sarvlcemen'a Discount . 35 % 

On orders amounting to $10.00 List.....40^'« 

ALDEN PRODUCTS CO. 

Dept. R.5.,715 Center St. 
BROCKTON. MASS. 
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SCRVICEMEN! 

iHt M05T COMPLETE LlNe OF C*NCENLEfi9 
AN[> RESISTORS for EVERY RaPIO UIE 
Wi.MV rpi -pur SohSir ^wu rharpi 
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SHORT CUTS 

{(‘outitim'd front luiffC TiT.*?) 
donser—n<‘«*dl<‘ iM»rf«'<il.v still ;it iunximum 
Kcali* : sluii*t**d rondnisi-r n<*odl<* 

kirks to xrro and ronuiins thofo; int'Tinittont- 
rontart or loaky rondonsor tOM'dli* kirks to 
zoro. tlien rlinihs l)ack to a fraction of the 
maximum scair vaim* : romlnisrr—ln*«*dlo 

kirks to z<To, tlirii rrtiirns to a %-sralo road- 
lim ton sauill r(Hidonsrrs» thr nrrtllr may 
only dip and tlo-ii ndiirn to mnximuin walr 
rradinir- this will hr d«‘trrininrd mainly hy 
the parth-iilar rrsistanre value srh*rietl for 
III. The ran;:e of meter M will depend upon 
the tube selerted ; the art mil reading: in miUU 
antin'rfH has nothing to d<) with the instru¬ 
ment in operation. 

A HOME-MADE OUTPUT AMD 
CAPACITY METER 

D. W. PickeH 

I N FK;. 3 is illiistrat<-d a simple circuit for 
using that old v<»ltmeter. The reefilier 

used hy the writiu* was a dry-di'.r anil whiih 
would not function as a rertilier on a trickle 
charger. The imuer and rectitier polarities 
must match as indi<-nted. 

For o[M>rntion as an imtput mefr lonnect 
the instrument across the voice ctdl or, hy 
means «»f adapti-rs from plate-to-plaii‘ or 
plate-to-grouiul. of the output tithe circuit. 

(Fxperimenters may he Interested to know 
that the ilevice nuiy he contiected across the 
secondary of an A.F. tia ns former, the primary 
of which is I'oniiected to a 1 lu V. A.<\ sup¬ 
ply, through a small series ciuidenser, for 
checking transformers that seem to have noise 
due to an open primary winding that does 
not check open when testing with n cunt in li¬ 
lt y test4*r.) 

To check CkUidenser capacities from about 
b.l to 2.0 nif., use the 1 lo V. ,\.i\ supply 
and check against a chart made hy using con¬ 
densers of ktiown capacities: condenser C is 
always in the circuit as a safety device. 


A 2 V. FIRST-DETECTOR AND 
OSCILLATOR 

Arthur Z. Smith 

B FCAUSE the cathode of the .'{2 is A 
grounded filament, the tube has been re¬ 
garded as not adaptable t<* sniierlieterodync 
combined tirst-diUeetni* and oscillator hookups 
which repnire a fe«*dlmek coupling coil in- 
S4*rlcd between 4 *nlhodc and ground. lOne 
tiihe manufm'liiiHT. re<‘ognlzing this, has pro* 
dmed a 2 V. h4‘at«‘r-typc tube, hut it re- 
<inires three* times as much rdanieiit current 
11 the 32.) 

nowcv4*r, the 3.2 <-nii he used if the coupling 
.coil is in one lilaineni lea<l, aiul an 11.F. 
«hoke i-oil is in the other, as shown in Fig. 4. 
'I'his is similar to tin* inethoil ns<‘d by many 
expcriiiu'iiters in adapting lilanient-type tubes 
to use in eh’clnui-eoitple^l osci11at<u‘s. 

Fiiit H.F.F. is a 4() turn choke 4 oil wound 
wltli N4>. 24 H.F.r. win* 4)n a form 2 ins. in 
4lia. It Is imt critical, ami it Is not coiiphvl 
to anything 4*ls4*. Imlm'tnmM* IJ is a 20 turn 
fe4*4lhack 44iil W4uind with No. 21 I>.i'.C\ wire 
4iver tlie gnunulcd 4*nd 4»f the 4»s4‘niator tank 
ecui. L2; 1»oth 4*4dls are wound on a form 2 



ins. in din. If the cir4*uit d4i4*s not oscillate. 
revers4* tin* lea4ls t4» LI. If llu* 4*ireiiit 4»s4*il- 
lnt4*8 with an aiulio luiwl, slightly re4lnee the 
iuinilM*r 4jf turns In I..1, or slide LI further 
fr4im 1.2 until the luiwl stops. 

The r4*inaind4*r 4»f the circuit elements are 
4*4inventioiial and are tlu* sanu* as f4Uiml in 
many !yp(* 24 luh4* circuits. tJri4l-h‘nk 4)iiera- 
tion S4‘4‘ine4l hotter than bias operation. If nii 
U.F. ninplilier is us4*d, the input eln-nit should 
he 4louhl(*-tiUH*4l to n*4hic4* 4».s4inat<ir radiation 
to tlu* ant4*nna. iiiul to n'lluei* iniag4*-fr4*ipiency 
in!4*rf4*r4*n4-4*. 


AN EXPERIMENTERS' KNIFE 

John Grummisch 

T he .M’TllOil has foniui that by “rehuild- 
iug** a g4»od'4|uality knif4* as illnstvatod in 
Fig. C it is s4*I<lont nee4*ssary to 4*arry any 
other t4)ol than a pair of idiiTs for tlu* aver¬ 
age ran 4>f ri'ijuin'ineuts in ra4lio work. 

K4*<‘4imm4*n4]4‘d dinu*iishuis of this knife an* 
as follows: 1. »4-in.: 2, %-in.; U’in. 

ifrom tlu* liegiuiiiiig 4if r» te 1, ^4-itui ; .T, 1 Va 
ln>.: 7, M.**in.: 'i-in.* : 4, 1 in. 

This 7-imrp4is4* to«d is sluirp4'n4‘4l as fidhiws: 
1, like a sen*W4lriver : 2, liki* a screwdriver 
*i-in. in 4liam4*ter; lilu* a knife; 3, like a 
saw; 7, like a knife: d, like a knife; 4, like a 
knif4*. The actual use nf 4*ach section is 
given alongshle the 11 lust in lion. 


A HANDY COIL-TURN COUNTER 

Francis $. Sfebbins 

B IlO‘rilEU S 4 *rvi<*e M 4 *n may he intere.sted in 
tlu* niantu*!* in whh-h the wrlt 4 *r used an 
ohl sp 4 * 4 ‘ 4 l 4 inu*t 4 *r to niaki* a simpU* anil effee 
tive 4 * 4 ul-turn 4 *ount 4 *r. ilhistrate 4 l in Fig. ."i. 

Id small th* tlu* sp4*4*dnnieter by r4*iiiovlng the 
framework that hohls the mih*ag4* atul 3 trip 
4-ounters; tlu* shaft that carri4*s tlu'si* 4‘oiin- 
t»‘rs also supports tlu* ilrive g4*ar which is 
ni4*she4i t4» tlu* total milcagt* 4*oiint4*rs in a I 
to 1 rath). SoMor this gear to tlu* shaft and 
t4> a strip 4if brass to protrude tlinutgli tlu* 
frame in oriler to fasten the iu*wly-born iidl- 
tiirn 4*oiint4*r to tin* t oil wlmhT i hy nu*aiis of 
a slot cut in tlu* 4*nd of the shaft Imhling thi* 
coil form, as shown in Fig. o.\ l ; tlu* turn 
counter is to be moitnt4*4l on a wiioilen frami*. 
pivoted at one 4*n4l, as shown in Fig. oH. 



DEFECTIVE VOLUME CONTROLS 


R. F. Lambert 


W liKN a p 4 *rson is ill tlu* iMu tor [H‘4*serihes 
nieiliciiu* for his patient, iml as a cure, hut 
as a tempiirary relief. Many of ns have fol- 
lowe4l tile same hicji when coiifcoiiteil with a I 
ludsy volume 4*outnd. It has 1hh*ii ••4hM*ton*d'‘ ' 
with ‘•Nnjid,** ‘*graphitp“ ohtnitu*d fiaun a lead 
pencil. “saiulpap4*r.‘’ “ale4dud“ rub 4lown. or 
what hav4* you. i 

Tlu* majority of nulio r4*4M*iv4*rs i*iii[doy wire- 
woiitul vohinu* control resistors. Fxaiidne ludsy l 
units iindei* a magnifying glass, ih'nerally. 
tlu* will* will !«» 4**>rr4Mle4l or rusty, aiul at tlu* 
4*4}g4*s, wlu*r4* 4*4inta4‘t has h4»4*n maile with tlu* 
sluler arm, it will have lu-en worn or Hat. la* 
may eV4*ii he 4‘iit through. 

Explain lo y4Uir 4*nstonier that compU‘t4* rc« 
l)lacom4*nt of the volume control will eliminate 
what otherwise will he a ‘call back.” j 


Fig. 5, left 

The mechanical make*up of the coil-wlndlng 
counter which is made from an old automobile 
speedometer mileage counter. A simple hinge 
couples the counter to the winding device. 

Fig. D, above 

The appearance of the writer's coll winder 
made as illustrated in Fig. 5. at the left. 
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Service Men 
Wrote This Book 
For You! 



GET IT FREE . . . learn 
their short cuts to better 
servicing, better profits 

Sylvania’s 64-pagc booklet "Service 
Hints” contains the pick of all the 
servicing tips and methods that hun¬ 
dreds of successful service men have 
sent to us. Inside dope on the spe¬ 
cial problems of more than 200 set 
models . , . and other valuable in¬ 
formation. 

All you do is mail the coupon below 
and we’ll send you your copy! We’ll 
also put your name on the mailing 
list for "Sylvania News,” a free 
monthly bulletin that gives additional 
hints . . . keeps you up-to-date on 
news of the industry • .. and tells how 
your suggestions can win FREE 
TUBES! 


HYGRADE SYL VANIA CORP. 


Makers of 

SYL VANIA TUBES HYGRADE LAMPS 

ELECTRONIC DEVICES 
Factories 


EMPORIUM, PA. 
SALEM, MASS. 

^ H. S. Corp., 1934 


ST. MARYS, PA. 
CLIFTON. N. J. 



I HYGRADE SYLVANlA CORPORATION B-10 
I Emporium, Pa. 

I Please send me your free booklet “Service 
I Hints” anil your free monthly Service Bulletin. 

I NAME . 

I 
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CITY . 
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Check Shorts! 

RADOLEK’S 

-'BriW h Yovrseir 

New A,C. Tube 
Short Checker 



O For 4, 5, 6 and 7 prong tubes 
O Catches all Interelement Shorts 

Essential Parts Supplied by Radolek: 1—Tapped 
t*hoke. 1—Special Varlalile UesUtor. 1—Neon Uulb, 
1—4. 5, 6 Hole Tube Socket. 1—7. 7 Dual Seren 
Socket. 1—Neon uulb Socket, and Plans for Build¬ 
ing. Regular Value of Tarts $4.55. 

YOUR SPECIAL PRICE . $4.00 


Theory: A. shorted Tube Klement will cause a cir¬ 
culating current In one portion of the tappetl choke 
which acts as an Auto-Transformer, changing Its hu- 
pedance from that which balanced the Variable Re¬ 
sistor to a negligible quantity, thus causing a high 
voltage across the Neon Bulb—Indicating a shorted 
tube. 


RADIO DEALERS AND SERVICEMEN: Write for 
your copy ot the New 19;i4 ItADOLKK I’ROFIT 
Oi;iDEI Kindly enclose your business card or use 
your letterhead when requesting our Catalog. 



Try this FORMULA 

W HKN you design or build that new Set Axulyzer. 

Decade Box. Itrldge. Ohmraeter or High Re- 
siatance Voltmeter why not try this FORMULA: 

q-j-a+md 

--z= PwwR 

I.C 

When Q equals QU.ALITY and A equals .4CCTTRA0T 
.Ml) equals MODEUN DFSION and I>C equals LOW 
rO.ST and LAST COST then PWWR D always PRE¬ 
CISION WIllK WOUND RESISTORS. 
RESISTANCE RANGE: .25 Ohm to I Megohm 


TYPE “F” 
Normal Rat- 
Ingl Watt* 
Maximum 
I.ength 1 
Maximum 
1)1aracter 

I..engih of 
Leads 1^^* 
Pu rn ished 
with No. 18 
Tinned 
Copper 
Leads. 



TYPE “O’* 
Normal Rat¬ 
ing % Watt 
Maximum 
Length 
Maximum 
Diameter 

Length of 
Leads 1%" 
Furnished 
with No. 18 
Tinned 
Copper 
Leads. 


Free Booklets and Price List 


Pr««Uloa Castftia Bnllt Wlr« Woaod 
Rmalstmrn, Mt^. bjr 

PRECISION RESISTOR CO. 


9*4 Ba4««r At*. Mawark. N. 4. 



UNIVERSAL 

2-Button $15.00 

Hand-Mike I.iat 

Maximum volume, tnlnlmura hiss, 
•clentiflcally damped. Truly na¬ 
tural tone. No delicate parts to 
be damaged. For announcing, 
transmitting or home recording. 
New catalog rovers twelve models 
from $5.00 up. 

UNIVERSAL MICROPHONE 
company. Ltd. 

424 Warren Lana 
Inglewood. Calif. U.AA 


SHORT WAVE 
CONVERTER 

(ConftiiMrt/ Jroi}} ptioc 002) 
ployed as a vernior for Increasing; the volume 
or sensitivity. It does not function as a vol¬ 
ume control, since a volume control is in¬ 
cluded In the desitfn of this instrument, but 
rather as a pnddini; or trimming; eondeuser. j 
for liner adjustment. 

The output of this set connects to the aerial 
and ground terminals of either T.lt.F. or 
superheterodyne receivers through a coupling 
condenser in the plate circuit of the conver¬ 
ter's output tube. This ccmpling condenser 
i.s employed for isolating the plate voltage 
from the antenna coil of the receiver to pro- i 
Vent any ronseejuent damage tliat may occur 
if this high voltage w<‘rc to go through it. 
The antouna, which ordinarily connects to 
the antenna post on the receiver, is connected 
instead to the converter. A common ground 
is employed for l) 0 th receiver and converter. 
An antenna condenser is included in the aerial 
circuit of the converter for the purpose of 
adapting the regular broadcast antenna tu I 
short waves. It also serves to improve the 
selectivity of the unit somewhat. 

The converter, as shown in Fig. 1. operates 
only on alternating current. Kit her a r)Z:i or 
SO type tube is employed as tlie rectifier. A 
power transformer is also used for stepping 
up the 110 V. A.C. to the required high volt¬ 
age necessary for the plates of the various 
tubes. 

A front view illustrating the panel layout 
is seen in Fig. A. The parts layout for the 
chassis base can he seen in Fig. H. It is sug- | 
gosted that thi.s layout be adhered to—since 
it has been ascertained that shorter wiring | 
leads, an essential re(|Uisite for maximum j 
efficiency on sliort-wave work, are possible 
with this plan of locating part.s. A special [ 
I.F. transformer is employed, and can be seen 
located between two tubes In Fig. ll. The 
padding or trimmer condenser for this unit is 
mounted on top where it is accessible for ad¬ 
justment. Layout of parts underneath the 
chassis and wiring are sliowm in Fig. C. 

List of Parts 

One metal chassis and cabinet; 

One s low-mot ion tuning dial; 

One 2-gnng special S.W. condenser (6 plates— 

each unit); 

Two I) prong sockets ; 

One "i prong socket; 

One 4 prong socket; 

Three Oibe shields; 


NOW FREE 


48-Page Supplement 


to the Auto-Radio 
Service Manual! 


To everyone who now purchases the OFFICIAL AUTO- 
RADIO .sKHVbrE manual this big 48-pase Supplement 
is iasued FUKK. Practically all of the latest sets, to- 
rctlHT with servicing infonnation will be fouinl in these 
new pages. The new subplcnient tloes not increase the 
cost of the book to you. but gives you an Auto-Radio 
.Service .Manual that Is right up-to-the-minute with 
service notes. 

If you are overlooking servicing auto radios, then you‘rc 
missing a great deal of business. The auto-radio busi¬ 
ness had its greatest boom last summer and thousands «if 
sets were sold. Ily this time many of the^e same set', 
rciiuire servicing and with hundreds of them right in 
y<iijr own rontinunity. you can build up a good auto-radlo 
servicing business. In a slmrt time you can easily add 
25% or more to your regular servicing business. 



Vr ■ ■ ■ * s- 3 J ■: 

' Official ' ^ 

Auto-Radio 


Service Manual 

. DinKiory 

A-iiEuEiiE^bilc Radio FLecavr 

V- - ■■■ " 

1^11 InptBlLpgi.**! Idid 

TraiibLe ^ Cuidie 


$ 2.50 


one special power transformer; 

Two R mf. dry electrolytic condensers ; 

Two TOO ininf. equalizing eDiulensers 
One 140 mmf. variable condenser: 

One special I.K. coil shielded: 

One .2-meg. volume control and switch : 

One 1. mf. condenser; 

Two .1 -mf. condensers ; 

One .01-mf. condenser; 

One B.ILL. special S.W. coil unit with switch ; 
Three Kby binding posts; 

()no filter ehoke (I’owertest) ; 

One A.C. (‘able and plug; 

Four knobs: 

Two screen-grid clips : 

One 20.000 ohm resistor, 1 W.; 
one 2 .'«.OOd ohm n*sistor, 1 \V.; 

Two 10,000 ohm resistors. 2 \V.; 

One ;{00 ohm resistor. 5 W.; 

One Powortest .special R.F. choke; 

One type 50 tube; 

Two type r»S tubes; 

One type SO tube; 

One kit of assorted hardware. 

The number of station.s that may be re¬ 
ceived, while angini'iited con.siderably by this 
efficient convertor, is also dependent upon the 
efficiency (»f the receiver into wliieh it works. 
This is only to be expected since further 
amplification fwhi(*h occurs in the receiver's 
stages) is contingent upon the number of 
stages of amplification that the rec(»iver em¬ 
ploys. However, with an average set it should 
be possible to receive all short-wave transmis¬ 
sion from 15 to 200 meters in this country, 
although the model described and illustrated 
in these pages has received many foreign 
short-wave signals, includliig VKO.Ill—25.0 
meters. Winnipeg. Manitoba; h^A—25.0 
meters, Pontoise, France; 31.5 meters— 
Daventry. England; and DJC—49,8 meters. 
Berlin, Germany, 


Tha OFFICIAL AUTO-RADIO SF.RVICE MANUAL de. 
voled exclusively to auto-radlo service ‘Mope” contains 
srhematlc diagrams, chassis layouts, mounting instruc¬ 
tions. and trouble shooting hints on ail 1933 and inan> 
older model auto-radlo recels’ers. ThU Manual contains 
a "gold-mine** of Information. 


List of Sets Covered in the Manual 


Atwater Kent Mfg. Co. 
Autocrat Radio Company 
Carter Gene motor Corp. 
Chevrolet 5totor Company 
Crosley Radio Coro. 
Delco Appliance Corp. 
Emerson Electric Mfg. Co. 
Federated Purchaser. Ine. 
Fada Radio & Elec- Corp. 
Ford-Majestic 
Franklin Radio Corp. 
Galvin Mfg. Corp. 
General Electric Co. 
General Motors Corp, 
Grlgsby-Grunow Co. 


Chas. Hoodwln Company 
Montgomery Ward & Co. 
National Co.. Inc. 

Philco Radio A ToL Corp. 
Plepce-Alro. Ine. 

Premier Electric Co. 

RCA-Victor Co.. Inc. 
Sentinel Radio Con>. 
Sparks-Wlthington Corp, 
Stewart Radio &. Tel. Corp. 
United Amer, Bosch Corp. 
United Motors Service 
U. S. Radio & Tel. Corp. 
Wells-Gardner Company 
Zenith Radio Corp. 


Over 200 Pages 
Over 500 Illustrations 
9 X 12 Inches 
Flexible, Loose-Leaf Cover 


Mail This Coupon Today! 

GT:nNSR.\rK PURLIC.XTIOXS. Inr. RC534 

96-98 Park Place. New York. N. Y. 

Enclosed you will find my remittance of $3.59 for which 
please send me One Copy of the 1933 OFFICIAL AUTO¬ 
RADIO SERVICE MANTTAU Send remittance in 
check or money order. Register letter If it containa 
casb or currency. WB PAY POSTAGE. 


Name 

Addreei 


City 


State 
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an A.C.—d.c. booster 

PRE-AMPLIFIER 

iroiiihiucd from payc GOT) 


tiuluMl <liioHly to the Input post of this pre* 
aiiiplilior and tlio output Bicnal (whii'h of 
<‘ours«* has hotui pro-ainpHtiod t is thou fod into 
tho input IdndiitK posts of any conventional 
A.F. anipIilicT. 

In the ease of employing this device in. 
eoujunetiou with a radio receiver, the detec¬ 
tor plate ontpnt is fed into the input of this 
booster, and its output is then fed Into the 
p<»wer output stage of the radio receiver. The 
only occasion whcndit this booster will he em¬ 
ploy etl with a ratlio rec‘«‘iver is with an ex¬ 
ternal input device, such as a phon<». pickup 
or microphone, as the A.K. systems of most 
radio r<*ceivers are not tlesigued to proptudy 
amplify such external input devices. The 
use of modern tnlies in the IM-\ circuits of 
ra<Mo receivers has made pc»ssihle the protluc- 
tion of larger tletcctor output signals, which 
lias accordingly caused the elimination of 1 
<ir ‘J stages of A.K. nuiplilication, heretofore 
iicc<‘ssary in ortlcr to reproduce ratlio hroad- 
east signals to full intensity. 

Uy employing this d<*vice with sneh a re¬ 
ceiver, any pliono. pickup or microphone is 
eonii(*<*ted, as stated before. dir<*etly t«i the in¬ 
put posts and its two high gain A.F. stages 
hnild up a p<»werfMl signal which when fe<l 
into the imwer output tuhe of the receiver 
firoppr is more than sufficient to produce 
maximum uiidistorted output up to the full 
rating of the power tube employed, even 
though the Input signals enianate from a very 
w< ak Input device, such as a crystal micro¬ 
phone or velocity ribbon microphone. 


The Unit 

rp to the present time, practically all pre- 
ainplitiers In use were battery operated. This 
made them not only relatively large, heavy 
and costly, hut also quite unretiahlc, Tlie.v 
were usually Intended for llmitoil aptdieatioiis 
and reqnire<l eoutinuoiis attention as to the 
proper tilameiit voltage adjustment and comli- 
tion of the batteries, rendering their upkeep 
quite expensive. 

With the advent of the D.C.-.V.C. rectifier 
systems, such as des<Tihcd by the author in 
the .lul.v, and the Mai-ch. is.sues 

of UAiuo-riiArr, it became possible to con¬ 
struct this prc-ainiditier with self-contained 
power pack. Heretofore, the only alternative 
to the hutt<‘ry box was a fiower transformer, 
wlu^se ele<*t romagnotie field introduced a 
strong A.r. component into some of the pre¬ 
amplifier eompouents, and usually even strate¬ 
gic pJaeement of parts or heavy shielding of 
the essential units was not effective enough 
to prevent this hniu, unless, of course, a 8epa- 
ratc ext<*riial power ]nick was employo<l. The 
pre-amplilh*r ami self-contained power pack 
dcscrilMsl here measures only G% x G% x G 
ins. high, and weighs pounds. It may he 
operated directly from any llo-GO cy<‘le A.C., 
or l).r. lo.viJu V, line or fnun niiy *J*Jn-:;4u 
l^.r, or A.t\ power line by means of a "S.'S 
ohm .T*! W. series resistor, the total power 
eousiiniption at 115 volts being only .‘15 watts. 
It employs two 57 heater type tubes, which 
are practically liidep<'ndent of line voltage 
thictiintions. It is provided with a universal 
input transformer, Tl, Imving tlie following 
primary imfiedanees: 2G0-2O0 ohms (or 100- 
lOtl ohms) for any double button or for one 
or two single button carbon microphones, and 
GT, r>n0. 2.000, .5,000 ohms, whic-li cov**rs 

praetieall.v all liupf'danecs of various Input 
source's commonly utilized. 

Should a pair of earphones he placed across 
the corn‘sponding winding on the output 
transformer. T*J. the pre-amplilier may lie eiu- 
ph.yed as n “detectn-phone” to listen to 
what is going on in another room, cellar, of¬ 
fice, garage, etc. The microphones and low 
impedance earphones may he placed many 
luindred feet away from tlie amplifier and in¬ 
terconnected with tirdinary bell wire without 
introducing appretdnhie distortion or los»‘S. 

In a similar manner one or two micro¬ 
phones and earphones (or magnetic units) 
may he used at the same time and simultane¬ 
ous <*oiiversations carried on. In other words 
it constitutes In reality an inter-office com¬ 
munication system, and if each set orf ear¬ 


phones (or magnetic units) and corresponding 
microphone are equipped with D.P.S.T. toggle 
switches an unlimited immlier of them may lie 
connected to sm-li a system, and then any one 
or two of them may bo cut In and tint at 
will. This amplitier constitutes also an ex¬ 
cellent hearing aid for those hanl of hearing; 
the only accessories nMinired are the usual 
earpiece and any microphone. 

It is interesting to note that many Service 
Men who could not get much stoiml out of a 
loudspeaker on niierophouc work, thought at 
one lime or another that he required a more 
powerful amplifier, when all lie ueedetl was a 
“hoostei*” such as this pre-amplifier. This unit 
will build up the electrieul voltages generated 
by practically any dcvic‘e to a sufficient ex¬ 
tent to permit full loudspeaker output to lie 
delivered by the amplitier used lii eon junction 
with it, ,\mong such input sources are tlie 
ribbon, veloclt.v, carbon, dynamic, crystal and 
condenser microphones, any type of photoelec¬ 
tric cell, an all-purpose or tcle)dioue trans¬ 
mission line, the crystal am! <dhcr low voltage 
output phono, pickups of various impedances. 
It further permits the use of multiple volume 
eontrtds, mixer <-lr<‘nits. eontiol boxes ami at¬ 
tenuator systems or otlier loss im’urring de¬ 
vices, as it will build up the voltage availalde 
to such a high degree as to make tlieir use 
witli low gain ampliliers fiossihle. Tills menus 
that it will make a highly efficient 4 or o 
stage high-gain unit out of any low-gain am¬ 
plifier. 

It might he well to imint out here that 
those who had to put up with the coutimious 
and disagreeable liaekgroniid and hissing 
noises generated by carbon microphones will 
find in ibis “liooster** a “new deal,*’ in fliaf 
it will p<‘rmit them to successfully use of bet 
niieropliones tliat not only are free of all 
noises produced h.v carbon granules hut have 
as a rule a much wider and more evcui fre¬ 
quency response. 

All the input signals just referred to arc 
now fe<l into the universal input transformer, 
Tl, the secondary winding of which is con¬ 
nect e<l to a series It.F. choke. and a 

small bypass condenser, i‘I tlmtli <'otiI allied 
in the casing of 'I'l i to prevent Interference 
by IM'. signals and distilrliances with re¬ 
sultant tuhe reetitiiution and ampliflcatioii. 
5’his K,l*\ choke is connceied tlirongh a .5- 
mcg. potentiometer, KS. to the grid of tlie 
tivst .‘17 tuhe VI. q'lie shield of this input 
transformer houses also a .1-mf. coupling 
condenser r2 for «*oTineetloii to high imped¬ 
ance input sfiurc'cs, sucli as a crystal micro¬ 
phone, er.vsial pickup, and high impedance 
see<uidary wimliiigs of aii.v other external 
matching traiisfonuers. q'lie plate circuit of 
VI is resistance-capacity <‘onided to V2. Two 
watt ii‘sistors are employed in their cathode, 
grid and plate eirenlts. and the condensers In 
their cathode circuits arc 1 mf. paper con¬ 
densers. 

The second tube, V2. has an output trans¬ 
former 'r2 in Its plate circuit with secondary 
windings of lK,unn to .5tm, 2(M) and G7 <dims. 
This last winding of G7 <ihms permits perfect 
matching of two additimml 2tM) ohm output 
lines tthn'C in all) to a common input wind¬ 
ing of 2(lb ohms, wliii’h latter is the most 
common input impedance eiicoiintereil in r..\. 
work today. The tW4i .\.F. amplitier tubes 
as well as the rectifier tube, V5, have their 
IIlaments place<l in serii‘s with a line liallast 
roistor K7, which is incorporated in tlie line 
cord, 'riiis being praetii-nlly th<* only heat 
ilissipating source heshies the tubes tliera- 
selv«*s, which arc of <‘oursc idaced on the top 
of the (‘hassis. the bottom of tlie chassis lions- 
in;; the various filter aiul bypass eoinlensers 
remains absolutely cool. This is a very impor¬ 
tant consideration when continuous successful 
operation Is deslreil. ami is only too often 
neglecte<l in universally powered modern re¬ 
ceivers and ainplitiers. 

Although only half-wave rectification Is em¬ 
ployed, ahsehitely Imiiiproof and noiseless op¬ 
eration is obtained, due mainly to the fact 
that the total current recti lied and tillered is 
only about .5 ma. The first tube, VI, draws 
only a fraction of a milliamptwe plate eur- 
reiit, while the second tube. V2. has a normal 
plate current of .‘> ma. T’ndcr these operating 
<4uiditi<»us, the tubes may be expected to last 
indefinitely. 

Another important I'cason for the total 
absence of hum and noise from the amplitier 
output is the fact that the Input and output 
transformers are heavily shielded and sepa¬ 
rated from the rest of the amplitier circuits, 
being housed In thick metal castings, and 



AMAZING NEW 
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B KFORE you buy any 
ra<tlo. write for big new 
FUKK .Midwest ratalog 
^ , . arlnled In four colors. It 
has helped thousands of satis¬ 
fied customers save fioiu 1/3 
to H on their radios . „ hv 
buvhiK direct from the Midwest 
Laboralurles. Yoi|. too 4a»- 
make a positive saving of from 
to 50% by buying a -Mid 
vtest Ih-T^be Soper Iiel.uxe 
ALL-\V.\VE radio at seii'a- 
tlnnalU low direct-frOm-lH- 
boratory prices. They bring iii 
broadcasts from stations 10.000 
miles and more away . . . and give com¬ 
plete wave length coverage of 0 to 2,000 
meters (33 niegocycles to 1 i0 Kl- . 

These bigger, DcUer. more jiovverful 
clearer toned, super-select I ve radios 
have FIVK distinct wave bands: L'ltra- 
short, short, medium, broadcast an 3 
long putting the whole world of 

radio at your linger tips. Now. listen 
In on all V. s. programs . . . Canadian, police, ama¬ 
teur. commercial, airplane, and ship broadcasts. 

30 Days’ FREE Trial 


Try thP Midwest radio for .'10 days before you decide. 
New four-color catalog pictures a cmnplete line of 
beautiful, artistic consoles and chassis. See fer your¬ 
self the 40 new 1934 features that insure amazing per- 
fiirmanee. Tlvese features inclutle Autuniatlc Selet‘l-0- 
Itand. Aiiiplllleit .\utoniatlc Voiuiue ('ontrol, 1«» New 
Type Tulles. Ilalanced I’nll Superheterodyne Circuit, 
Automatic Tone Compensation. 29 Tuned Clrcuiis, 7 
KC Selectivity, etc. These and many additional fea¬ 
tures are usually found only In sets selling from SluO 
to (1501 Write for FREE catalog. 


MAS piam WITH SAZoiutoiiiis 


IlRilS Increasing costs are sure to 


MVE% 



50 % 


result In higher radio prices 
soon. iiuy before the big 
advance—NOW r—while you 
ean take advantage of Mid¬ 
west's amaring.., 

low- prices. No middlemen’s profits 
to pay. ^ou save from 30% to .'*0% 
when yon buy direct from Mlrhvest 
Lihorjiorlei.—you get 30 days FREE 

trial—as little as $: .l*wn puts_ 

a Midwest radio in your home. 
fiallsfaction guaranteed or your 
laoiiey hack. 

MIDWEST RADIO CORP. tt.i 
Dept. 504. Cincinnati. 0.,. U.S.A. 
Cable Address: .Mlraeo, ARC. l 
5Ui Edition J 


kcji-if Tiill- c-DuroM riiiL 

4iiUiZEni4i JU--I1AV I^KE TklAL 
■TKITP^ AMD 4 11V ivva CATAlllG 


MIDWEST RADIO CORP., 

Dept. 504. 

Cincinnati, Ohio. 

Without obligation on my part send 
me your new FllEK 193) catalog, and 
complete del alls of your liberal 30- 
day FitEK trial offer. This is NOT 
an order. 


AGCNTSt ■ 
Make Easy ■ 
Eitra Money J 

Check Hera | 
for r-| i 

DeutTS LJ • 
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NEW SECOND 
EDITION 

• 

Modern 
Up-to-Date 
Convenient 

• 


PRINCIPLES 
of RADIO 

With a Section on Television 

By KEITH HENNEY 

Associate Editor of "Electronics** 

491 pages. 5Vi x 7%. ^3.50. 

This widely accepted book has been completely 
rewritten and a large amount of new material 
has been added, including short-wave receiver 
design; police two-way systems; iron core r.f. 
components; practical facsimile; cathode ray 
technique; technical status of television; indus¬ 
trial applications of tubes. Written in language 
simple and easy to understand, in "non-mathe- 
matical treatment.” this book leaves out noth* 
ing that is worthwhile in radio. 

ON API^OV_ 

JOHN WILEY AND SONS. Inc., 

440 Fourth Avenue. New York. 

ttentlemcn: Vlea-e scntl nii» lienney's ''Principles of 
Itaillo” f(»r ten days' appro\aI. 1 aKreo remit the 
price of the book ($3.00) uithln ten days or return 
U postpaid. 


Address ... 

Position... 

Employed by...nC'534 


t new SERVICE TECHNIQUE! 

ALPHABETICALLY INDEXED 
RADIO SERVICE NOTES 
Wo have expertly prepared In alphaiictical arrange¬ 
ment and carefully indexed, specialists’ service notes 
which give pertinent facts aiMiut sixty-flve different 
Mandard receivers. This material, convenlYnily ar¬ 
ranged with diagrams, enaldes you to quickly select 
from your tiles, cards whicli tell how to corrert In- 
lennlttent reception, hum. distortion, oscillation, 
siiiierhetemdyne alignment, speaker trouble, cross 
modulation, balanring. power pack failures, poor 1)X 
rereiition and dozens of other common radio faults. 

(hir ('onsultatlon Bureau gives you FItEE authori¬ 
tative Information of all radio service problems. In 
addition, it provides for sales promotional fdeas. ail- 
vertiiing—everything to make the servicing business 
pmfllable. 

For eomPlete details about these "Indexed Service 
Notes.” write today for circular RC-S. 
Capitol Radio Research Laboratories. Ine. 

7ir Barr Building Washington. D. C. 


the 


“M. .1.- 


a revelation in 
ALL-WAVE reception 
will be announced 
SHORTLY 

Write for preliminary tech-^ 
nical details and price of 
this FINE 12-tube receiver* 

PIONEER SOIJNR 
L AltOK ATOKIES 

133 Liberty St. 

New York, N. Y. 


COXCOUltSK 

Dry Electrolytic 
Wax Paper 

**Peewee** Paper Tubular 

CONDENSERS 

389*409 WALES AVENUE, NEW YORK 
B^rife for 1934 Catalog 


iliat nil input ns wt'll ns (ho oathntlo niitl tho 
oominoti nuiirn otninofiituis of tho first tiibo, 
VI, a 1*0 all olihfi’ vory short, sliioltlotl or are 
iiiatlo tint ttf ho;ivy Im.shar wiros. Nt»to also 
tlnit althtnmh tho otminnui input autl output 
\vintlin;rs of tho iiinpMiior nro t-tiiinot-ttul to 
rlinssis and slimild lit‘ ;;i‘onntlotl. tht\v aro in 
t ht'Oisolvos, istilniotl frtim iho rest tif the 
tiiiipliiior (‘irruit. This is iiorossary to pro- 
vont hum and uoi.<i> pioknp. lioth aniplitior 
tnhos jirr niountod on douldo sprintf sorkefs 
to rondor thoni nnn-nihrophonlo ;ind all con- 
norfiiiDs to tlioin are inado iu spriinr liko 
fashion. (Mhorwiso tho sliulitost viliralion of 
tho am pi i dor would Ik» ti'aiisinitiod to tho 
tidie e]otnont< Ihom.solvos, atnl ho ainidiliod 
as an audio howl and a nuisoijiioiit distnrh- 
anoo. 

All <*omponont parts aro consistontly idonti- 
dod on tlio sohoiriatio dia;rrain. Fi;r. 1, tho 
front and hot loin viows, Ki;rs. A and U, and 
l.ist of rart'i m onahh^ nnyono to tnilid tins 
pro-ainpliiiov in a siniplo ;mu 1 foolproof muuucr. 

List of Parts 

One Coast-to-Coa^t drilled ehassis C% x 0% 
-•% ins. with a loutom plate; 

Otio Uoinin^Eton nnivor.sul input transformer, 
type iKi.-iUTK, T1 ; 

Oiii' l»oniin;:ton universal plate io line trans- 
fornior, typo l>-.‘l.*'*su.s, T” ; 

One Uoniln^rion diter rhoko, :;0 hy,, .oOO ohms, 
no ina., rh.: 

One I’olyinot -."lO niinf. inii’a oondonser, (T ; 
’Two rolyrnot .1-inf. V. tiihnlar i-ondensors. 
i"2, Cd; 

Throe I’olyniot 1 inf. :’oo tubular condon.s- 
ors, r:;, i'4. 07 : 

One Toly mot s mf. 17.7 V. eloot roly tic con- 
den s«*r, r.7 : 

One Toly mot dual Id mf. 17 .' V, eleotrnlytlc 
I'oiidonsor, (’.S, i'l); 

Olio Vouinilah lo.oiu) ohm, 2 W. resistor, Ul : 
One Contt'alah 2 \V. rosi.stor, K2 ; 

one t’onlralah 20.000 ohm '/j-W. ri'sistor, U:J; 
one Ceiiii’iilab .o-mou., 2 \V. rosister. K4 ; 

One roiitraluh 2.7oo ohm. 2 \V. rosisior, U.o ; 
one rmitralah .2o-nio;r.. Vj-W* ivsistor, Kd ; 
(.ine lino 00 rd and plu;; with 2d.7 ohm 2-7 \V. 
ha Ha St iM‘sistor, 1(7 : 

(Hie ('ontrnhih ..^-me;;. tapered potentiometer. 
US: 

'Two ."1 pron;; dmihlo si»rin;f sockets: 

Olio siio,"lo-polo siiitflo-throw to;;j;le switch, 
S\v.: 

Miscollaneons monntin;' strl|>s, hardware, 
wiro. etc. 



••WIRE-LESS" P.A. 
INSTALLATIONS 

{Continued from pat/c 007) 

("o school call and r..S. systems. 

Tin* nu'lhods those systoms employ are de- 
sf-rihod in ;freator detail as follows : 

1 1) Ttc.wEi.i.vo 'riit:.\ruE M.\i.lvuoo SEitvicK, 
In the I'nilod JStalo.s there are nearly looo 
Inividiri;; sliows. groups of 'riu's|dans, who 
1 ravel from idio’o to plae«*. entertaining; tlie 
)M'|iulao> as tliey ;:o. These troniu's, some of 
tliein, eonstitote part of the larger eirenses. 
while the majority of ihe shows operate quite 
inilependoutly of other oriranlzatloiis. In most 
i‘ases, they are eontinnally in iired of equip¬ 
ment snitalde for Inter-t'oinmniih'alIon. inihlie 
address, sound re-infoieemoiit. and hallylioo. 

Sinei*. as [in’Viousl.v deserihed, pidnt-to-point 
operation is oloained merely hy plimifin^ the 
transmitter and receiver into a eotivenietit 
lL*ht socket, it is seen that an iuter-eommuni- 
cation .‘jorviee for use in theMlicatre or lie- 
tween two points on "the lot” Is avallahle at 
a mom^uit's notice. Various sound efTeets and 
aniuMineemeiits may l»e made to the aiidienci' 
or assemhlaire hy piacln;; the reeeivin;; unit at 
any eoiiveiiient pidnl (for instance, on the 
stajre) ami op^u’atin;; the transmitter wherever 
the sound etTeets or speech eonveiiieiitl.v ori;;!- 
nate. 

Further, if It is desired to use the reeolvin;; 
unit for purposes of sound re-inforeement. it is 
only necessary to place the trnnsmlttin;; unit 
at tho place of action. In this manner, too, it 
hecoim*s I'oiiveiiieiit to address amlietie«‘S he- 
yotul the capacity (alMHir .700 people) of a 
.'<limlc reoHver n<i*<l for pnliHe address, 

111 nearly every Instance, these traveliim 



Poflu/arShort WaveBooh 


H«re*$ money put right Into your pocket—here*! g str¬ 
ing you never gave a thought to. You get tbsolutely 
FUEE any one or more of (he regular 25c and 50c short 
Wave books with a year’s subscription to BHOItT WAVE 
CltAFT. the Radio Experimenter’s Magazine, \ one 
year's subscription brines you one fifty rent book or two 
twenty-five cent books: a two-year subscription bringt 
you two fifty cent books and any one twenty-five cent 
book, Decide NOW what hooka are most necessary to 
you—then send us your subscription by return mall. 
The books trill be sent to you immediately, 




No. \ 
SOe 


No. 8 
25o 


^HTS popular abort-wave magazine interests the great 
army of "hams.** broadcast listeners, and general 
radio stuiicnts who are interested In experimental as 
well as scientific angles of short wave development and 
, application. In each monthly issue appears the largest 
! and most corrert stiort-wave station eati list, and Im- 
J loriant ctmsiruction articles on receivers and transmit¬ 
ters. including “plrturized" diagrams easily understood 
I by anyone, a big feature "originated'' by SHORT W.WK 
CR.WT. You'll also find the latest news about short- 
I wave Physics, micro- and ultra-short waves and other 
I applicationa of this newest branch of radio. 

I Many Short Wave Sets to Build 

Many exceflent short-wave sets wlih complete construc¬ 
tion details with "Picture" diagrams, are found in every 
Issue—these sets ^ary from simple one- and two-tube 
acts to those of more advanced design, five and eight 
tubea. 

Big Silver Trophy FREE! 

Recently Inaugurated by Mr. TTligo Oemsback, Ediior. 
was the "Short Wave Seout Contest." To the Short- 
Wave "fan” who has logged and obtained verification of 
the largest number of short-wave Stations from all over 
the world, during one month, will lie awarded a magnlA- 
cent stiver Short Wave Scout Trophy. 

4-Color Cover 9" x 12"— 
Over 20D Illustrations 


V The Copy 


On Alt 
Newsatanda 


SHORT WAVE CRAFT, Dept. RC-534 
I 96*98 Park Plaeo. Naw York. N. Y. 

{ Gentlemen: Enclosed you will find my reralttanee (or a 
I subscription to SHORT W.WE CRAFT for 
[ ] One Year @ $2.50 (Canadian and foreign I3.00> 

[ ) Two Tears @ $5.00 (Canadian and foralon 9e.M> 
Send me FREE books which are elrcled below. 

1 t ) 4 

Nam# ..... 


Addrett ...... 

City .Bute . 

(Bond remittance In cheek or oonay order. BeilsUr lei. 
ter ir 11 cDnialna cash or unused U. B. Poitafo Biampn-l 
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BIG DISCOUNTS 

TREMENDOUS SAVINGS! 

Get Our Monthly Bargain Bulletin 

FREE 

irS CHOCK-FULL OF 
BARGAINS FOR YOU 

You can’t afford to be without 
this book. It offers marvelous 
buys in Radio Sets, Long and Short 
Wave Apparatus, Servicemen’s 
Repair and Replacement Parts, 
Electrical Goods, Sporting Goods 
—hundreds of miscellaneous 
bargains. 

Bo amonfir tlio flrnt (o tiave the pick of 
^reut barpalna. lAuteht Iwsue just out. 
Art (|uiek. Senil coupon anti receive your 
copy by return mall. 

KADIO CIKCrLAK CO., IXC. 

‘*‘*5 Varlck Street 

New York, N. Y, Dept. IIC-5S4 

JMeaso scimI me free of charge ami with* 
out i»l>llgntion, your latest catalog. 


Name .. 
Address 
City .... 


.State 


ACTUAL 

in Commercial 


TROUBLES 

Radio Receivers 

by BERTRAM M. FREED 

The aiillmr'.'* nine year>’ ex* 
perleiMf. In an exeinlbr ra- 
imcli.v hi iiie <enl<‘c dcp.'iri- 
Tiieii! <if ‘'lit* Ilf I Ilf larKf<t 
raillii flinliis In iiif 
4 iu.'ilifle< him ai an authority 
on all that pertains to radio 
gervlfo ainl n*|ialr. HU fx- 
tcnshv niitf'N nil unusual, hut 
I actual troubles repeatedly 
' found In cniiniirri hil rH<il" 
sets, as fii<*ounh*ri*i| In ar* 

I Inal lleUl fxperlfiKf, are 
i*oiiclsfly dp«i'rllif«l In tliU 
2 'in iiaRp linok (lnfln<le« 43 
dlacraliis). Siiare 'lnr> mil 
I permit a fnfler desirlptlnn. 
but we will Ilf glad m netnl 
vnu the sen he data on any 
one radio tree of any charge 
—or—examine this hook at 
j-our leisure. Money back 
within ten day* if not satis¬ 
fied. 'Ve pay postage. 

SERVICEMEN’S PUB. CO. 

136C LIBERTY ST., NEW YORK CITY 



POST 

PAID 

Ten Days' Free Trial 



SHORT WAVE 
and all-wave 

ANTENNA SYSTEMS 

91 /-—217 meters 

cl.l Imulex Antennu Coil. 

Special enameled w I r B 

.No. 659. $4*7i> 

List Price...** 
All W^t/e JOJ3LET 
ANTENNA 
9V2—550 meters 
For vise on all makes of all wave rccfixers. Kit rom- 
prue's; 1 :. li'\ Iran-iw-vliIon l.|n«k-, 1 I nhersal 
all wave doutilet roufder s speelal Insulex .Antenna 
IrisuLitors. i.' Colls speelal S.W. enameled antenna 
wire, too ft. earh No. litiO. PC OC 

List Price. 


Your jobber or favorite Af.O. House can supply 
you at 40% discount ... or wrife direct* 

Ifi wiring niagrams FREB wltli catalog. Shows all latest 
S.AV, enulpiufiit. Write tnday to 


INSULINE CORP. OF AMERICA 
23-25 Park Place Dept. C-54 New York, N. Y. 


shows jifftiiigr to iH'i’snnt i*Jii't I'f ihoir iirngcstin 
ill tlu‘ change Inuilli In urilcr tir attract thi‘ 
ii ft cut ion of the irasscrs-liy. In many in- 
.stjiiivcs, this iH'orininro is iiicoiivciiicin ami il 
is here the K.K. r..\. system fits in osiicrinlly 
well. A roveiving iiiiil is Imati'il at the elninge 
booth, being pbiggeil into ilie same iiower out- 
Icl that sillildies the lights in the bnolh. 1 he 
traiisiiiittiiig iinii is th«*n loeatod on ihe stage 
ami iiieks 11)1 the tietinii of eilhep a pre-show 
program or piirl of the n-giilar performaiiee. 
jis desired. The 1 iTeet lo-mlnecd is then iinieh 
more spceiaeiihir sin< e the [iroirrtnn of th.* full 
rjist Is avaihibh*. 

t 1! I I ir.fAItT.M KNT S'fiwci: rmSiUAM Ki;i.a\ ano 
v'ai.i. Systp.m. Mtvny de|ianiiieiii store.'!, in- 
eliiditig some of the IdL'LO-sl ill New York ami 
Philndelidiia, an* now luing wire-lcss r..\. in* 
stallations. « nn* eoinpjiny phie.*s a transmitter 
|•‘so^•k<•t m1ki*"i. pHigLn*d into a wall reeep- 
laelc, near one of their bl•l!e|• radio iii'oadeasi 
receiving sets and th« i*eby energizes tin* entire 
lighting eireiiir nf their‘building. 'I'lie radio 
program as thus put on tin* power lines is 
taken oH'. at eaeh Moor level, where it -‘ad- 
dlesses*' llie initroii'!. 

Aiiollier store, limliug that it was loo ex¬ 
pensive and ineonveiiient to rnii iiidividnal 
wires for ealliug tiitd lotnmniileating with the 
heads of various deparlnieiils tlironghunt the 
biiildiiig. did Hot give ilo* idea serious eonsid- 
eration. initil the advent of the wire-less I'.A. 
sys|(‘iii. This store iiow uses hoili trausniit- 
ters and rceeivers at strate*gie p«dnts throngh- 
oiit the hinlding, for pnriioses of eonnnnniea- 
lion and call, tvnd reeciving nnits tvi still other 
points nscil for purposes of sinninoning em¬ 
ployees to desired ofliees. 

i:ti llttsnTAi. t'At.i. SiatvirK. llosidtals arc 
now ' taking io the idea** of nsiitg K.I*. r..\. 
iiistnlhiiions as an added servlee to tlu'ir pa- | 
til ins. A "soi kci miU<’" is Insinlled at the ' 
bedside of every patient wlto may re.tnlie 
einergeiny ntieinioii. A single reri'iving imit 
i'! kept operating in fl'e ofii«-e of the head nnrse 
who Tints tatty be in'!i:inily a'lviscd when a 
patient reipiires attention. 

(4i Ilr.MOT); .Xi.MJM i’ai.i. Svstb.m. Still 
anotlier ttse fer the wire-less or radio ffe- 
• liieney t••Ii.^■.**• T.A. system is itt operating 
it :ts .an alartn ileviee to draw attention to 
aetion taking plaei* at a rein.it.* pojitf. For 
instaiiee. a traii':iiMitiiig nnii may be )daei‘d 
within a radios of .-«♦» ft. from Hahy .lones. ainl 
reecivitig niiiis at om* or more iiolnis through¬ 
out the house. If the "king" siiotild even 
stjirt to turn over in the erih. Mother will iin- 
nicdiately hear him moving nlMoit. as long as 
she slays with itt range of one of tlie reeel v- 
ing units. 

(.'■<1 Si noni. t'vi.i. Sv.sTi:.\i. Still another ap- 
]ilii‘atioti has ln*en found iti eoiineetioii with 
SI hold work. 'Pile I’rineipal h.-is rt trattsnilifer 
euNiitieeted Io tile )ioW«>r line onilet 111 his of- 
tie.*, ib'ceiving ntitts in eaeh ilass-roont en¬ 
able tin* Frineipal to «-alI liis teaebers or any 
cue of the slndeiiis: or, to address tin* ejilire 
faenlty ami student body in a single opera¬ 
tion. Too, in eases of eniergeiiry, tlie head of 
tin iti*<i llniioii is 4*iinbl**d to givi* iterthtetU 
instrin-riiins tlironglioiit tlte bnihlitig. 

Technical Considerations 

111 tlie eveiil Ilia I radio re«*eivitig sels are 
iiperalitig within tin* same hnildittg and lh<*re- 
j f4ire on the same poW4*r systi’in. it may be 
necessary to lutn* flio "wiri't! raillo'* 1*..\. sys¬ 
tem to a wavelength beyond r».”iti tiiet4*i*s in 
ot‘di‘r to be onisjdi* the 4»rdltiary bniadcasi 
band. Wlieu* the apparatus is operated williin 
the hroadeast baml it is seldiuii that signals 
car* he picket! np more tlnin ^tOu ft. lM*yotid tin* 
bniMitig in which it is npciiiteil, siiu'e tlie 
iniwer iratisforiner that snpplii's the hiiihling 
I pre\M*nts the K.F. signal going lM‘y4itid. 

' Transmitting nnit Z im*orporates a niicro- 
I phom*: "n tnbes. as follows: ti type 4." oseilla- 
' tor, a tyiie .-td nioilnlator. and type .Hn re4*tirn*r; 
and, tli«* aecessory iiniis for obtaining tube 
power and cirenit osi-ilhit 14111 . Tlie imtpnt Iin- 
pedaiii't* is ‘Jbfi idims. 'rite unit ittisisiires 
8 X lli X Hi ins. liigh ami W4‘ighs Id lbs. 

, Receiving nnit II imot'itorat4*s a dyiiamie re- 
protiin'or; 4 tiilM's, as fidlows: a typi* Tm 

power detector, type .“id .V.h'. 4lriV4*r, type 2Ao 
power .\.r. iiniplin4*i*. ami a type re4'ti- 

fler; and, the ii4*cessary II.F, tuner and tube 
jiower sitppl.v 4*4piiiuitent. The input impeil- 
am-e is 20d otims ; the pow<*r oiitpnt. W. 
Tlie unit tneasiir4‘s S x lli x 17 ins. high ami 
welgiis :t0 Ihs. Both units are nvnliable for 
iiiflivhlital iiperatlon on either .A.C. or D.r.. 
as retinired. 


[rtflO IScbT/D© 

©63^[15[A 




fvJo. 1179—Free Point Test Set 


I H ER1*'/S a fiuickcr-actinj^, easicT- 
I operatiiij^ tester that enaliles you tt> 

I make niDre calls at the lowest pos¬ 
sible Cost! ileres a tester that 
‘ thousands of service men prefer he- 
, cause it makes each day\s work net 
I them a hij^^er income. Put Xo. 
710 on your payroll—NOW ! 

The Xo. 710 Tester tests all types of radius 
. . . both new and old—and easily handles 
the nnist advanced circuits and newest tnbe.y 
This better tester is eipiipped with a practi¬ 
cal selector switch which makes it easy to 
check all part.s (»f tube circuits by cuiinect- 
to the set sockets. Selection for testinj^ 
voltage 01 plate, grid, cathode, suppressor 
I grid ami screen grid is (jiiickly and accu¬ 
rately done. Plate current, filament volts, 
line and ix)wer supply volts, resistance and 
continnity are measured also. A battery is 
litniished for continnity testing of trans¬ 
formers, chokes, etc. 

The Xo. 711 Tester is the same as the No. 
710 . . . except that it is ctpiippcd with the 
new Triplett D’Arsoiival \'olt-C)lnnmeter. 
This instrument has 1000 ohms per volt re¬ 
sistance. Its easy-reading scale makes it pos¬ 
sible t4> accuratelv read up to 3.000,000 ohms. 

‘ YOUR JOBBER CAN SUPPLY YOU . .. 
with these advanced testers at low Deal¬ 
er’s net prices. The No. 710 Tester is only 
^16.50. The No. 711 Tester is only ^24.7*^ 

READRITE METER WORKS 

110 College A VC. Bluffton, Ohio 


Literature H^rtVe today* 




I nenilemerv: Send me eaUlog on ReadrlU* Triiters No. 
I TlO and N«. 711 .. . iiml nmiplela lint* of senb lnK 
I enultiment. Also 8 en<l ‘•J’rrM'f*' fobler, ulifcli llbi''* 
I trnte^ letters tnim ' 4 r\b*<* turn. 

I Name .... 

I 

I Street .\<Mresii..... ■ 

I rlly ...N"*!. . 


I 

I 

I 

I 

I 

I 

I 

I 
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SuperM 
ttortMliive 

ColIVCIRTCII 

Designed by HERMAN COSMAN 
AXYONE Interetsled In short waves will find a 
^great deal of Interest in this new ronverier unit. 
Can be connected to any broadcait receiver. utlUz* 
liiK the high amnllflcatlon aixl tine ijualitles of 
tlie receiver. 

On the first trial the following stations were 
heard on the loud speaker: VK9.ni. Wlnnljjeg, 
Manitoba, and FYA, P<Milolie. France. 

The unit supplies Its own i>ower. bo a power 
transformer and a type *80 lube are Included for 
Ibis purpose. Otiier lubes used are two '58's and 
a *50. 

The unusual points In the design of the *'.\dams’* 
are the use of an Intermediate frequency amplifier 
in the converter unit—and use of a tuned*plate 
oscillator. The first assures plenty of ampllflca- 
ilon. as well as adding a tuned circuit to the 
complete receiver-converier arrangement. The sec¬ 
ond provides a stable oscillator system which Is 
essential In a successful short wave 8uper*hetero* 

Model 8W*4809 Kit of Parts.. $17.95 
Model 8W.4809.W Wired and Tested... .22-95 

Set of matched Sylvanla tubes .2*75 

1*\Vlth every Purchase of anfl 
'*.\DA>I" Converter we will 
give a Handy Servicemen’s 
Manual absolutely FREE. 
The Manual contains 128 
Pages of Invaluable service 
A ^ data. < 

Our New Handy-Sired Catalog Is Now Ready 
SEND FOR YOUR COPY TODAY! 

TRU-MQ RAPin 

85 Cortlandt St., Dept. C5. New York. N. Y. 


FREE! 


PRACTICAL 
RADIO ENGINEERING 

An opportunity for RADIO 
Af£^ fo enlarge their scope 
of training, 

Whether elementary radio 
principles or advanced sub¬ 
jects, sound applications or 
practical radio engfineering, ROA 
Institutes is prepared to give you 
the instruction .vou need. 
resident SCHOOLS NEW YORK AND CHICAOO 
with modern standard equipment 
EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation'* plan. 
Illustrated CaUlog on Request 

RCA INSTITUTESp INC. 

Dept RT-S 

75 Varick Street, New York 
1154 Merchandiea Mart Chicafo 



• BUILD 

Better Radio 


For efficient short-wave receivers and 
tranjimltters use world-famous Hammarlund 
rondensers, Colls. Chokes. Sorketa and 
Shields. Racked by 33 years of engineer¬ 
ing leadership. 

Write for new Fbee Cataioc "RC-V 


HAMMARLUND MFG. CO 
424-458 Weat 33rd Street 
NEW YORK CITY 


4 ^ 


GkyvBfttXan, Radlucy 

ammarlund 

PRODUCTS 



LATEST IN RADIO 

{Continued /rowi patfe 653) 

lino is shown ns item No. d-l’j. This s<-t iti- 
roriioralcs dual automatic voliimo rout ml atul 
in tor-slat ion iiolso supptvssioii. Tlio A.F. out¬ 
put is in push-pull. In this connoction it is 
of <‘spcc*ial intorost to note that tin* now type 
li.xn powiT tubes are used in the output eir- 
enit of this receiver. The tube eoiiiplement is 
as follows; four t.vpe 58 tubes; three type 
TilVs ; two type 2.\,5’s; one typo 80, The 
other two sots in the new series arc nioilern- 
istie in appeaninee; the one illustrated, 
however, is of early l-^nglish design. Although 
the elect rival circuit by wliieh tone compensa¬ 
tion is secured is an involved one, the aetien 
is simply exi>Iaiiied. Whereas, in most re¬ 
reivers, the low notes rapidly disappear as 
the volume is reduced, in the set illustrated 
niilomatlc rompensatlori takes place in the 
circuit as the V(duine is reduced so that, at 
low sound level.s. bass reproduction suffers 
hut liitle attenuation. 


TUBE-PRONG ADAPTER 

HE little device shown as item No. 443 per¬ 
mits connectii»n to he made to either the 
la I go or small prong of a tube, without break¬ 
ing the circuit. Excellent for connectiiig an 
extra reproducer, output met<‘r, experimental 
(‘ijiiipment, etc. 


AERIAL ADJUSTER-SPRING 

S EUVICE MEN interested in good antenna 
installations will find merit in item No. 
444. This "aerial spring adjuster” is espe- 
elally useful where the antenna is to be used 
will! a short- or all-wave receiver. 

Most antennas sway with the wind, thus f 
tending to cause them to break; or, to coinc 
In contact with high-tension lines, or other 
antennas, liouhlet antennas, tou, will sway 
in tlie wind, with undesirable effects when 
listening to short-wave stations. 

The aerial spring illustrated, corrects this I 
<ondilion by keeping the wire taut. It is | 
constructed of heavy, endmiiim-plated stcrl. 
Two Iiooks interlock with the tension spring. | 
making it impossible for the aerial to fall if i 
the spring or its insulators should fail. The 
spring is exceptionally rugged and long lived 1 
fc take care of the strain placed upon it. I 
Porcelain <‘yes placed in the hooks at either I 
end Insulate the spring from the antenna. 


HERE'S A BOOK 

RADIO MEN WILL 

REFER TO MA NY 
TIMES EACH DAY 



A Valuahle^All-round Radio Book! 

T-TERE is one radio hook that answers every 
conceivable question on interference. It 
contains 70 pages, 8*/aXll inches, chock full 
with wiring diagrams, drawings and photo¬ 
graphs showing where interference originatei 
—how it is distributed, and how to eliminate 
it. This is a wealth of iiiformation needed by 
every radio listener, dealer and Service Mali. 

Send 50 cents In stamps or check for this book 

RADIO-CRAFT MAGAZINE 

96-98 Park Place, New York, N. Y 


CLASSIFIED 

ADVERTISEMENTS 



A small-space tube-prong adapter (No. 443). 




An inexpensive aerial spring (No. 444). 


_A.C. GENERATORS_ 

TKN Practical and inexpensive changes convert¬ 
ing^ Dodge 12-V. Ford f .A., (Chevrolet Dcico 
16 -\' generators into 100-500 watt capacity A.C. 
generators, or into 32-1 lO-V. D.C. motor or 
’generator. Podge is 500-\\' self-excited. All in 
one book illustrated with complete simpHtied 
instructions and drawings for only $1. Auto- 
power, 410 S. Il oync Ave., Chicago. 

instruction 

Aviation—A irmimled young men interested in 
entering the field of aviation as apprentices. 
Write, enclosing stamp. .Mech.-utix Universal 
Aviation Service, Dept. K—12883 Mansfield, De¬ 
troit, .Michigan. 

1<-\dTo' home STUDY COURSE—FA.MOUS 

Radio Doctors Course; 58 lessons, over 500 illus¬ 
trations with supplemcntarj’ service »laia and genu¬ 
ine blue prints. Hundreds sold for $79.50. Com- 
plete course shipped prepaid $7.50. Examina¬ 
tions incliide<l. hut not corrected. Order now, 
supply limited. Litjiiidating Agent, Eugene 
Parker. Pierce Ave.. .Sa lem, Mass. 

_R ADIO — 

DO You want—anything built for you? We de¬ 

sign or construct any radio or electrical apparatus 
to your satisfaction. Equipment Builders (jo.. 
Dept. 3G, 945 East 163rd Street. New York City. 

SERVTCE.MEN—Here’s money! Modernize ol»- 

solete Majesties. Victors to superhets with A.V.C.. 
short waves or tone control optional. Necessary 
parts, blueprints, instructions $9.80. New set 
performance. Other specialties. S-O Lalwratories. 
740 N. Main . l >ecatiirT Ill. 

TUBELESS Crj^tal Set—something new. Sepa- 
rates all stations. Operates speaker. 1800 miles 
verified. Blueprint, 6 others. 25c coin. Motlern 
Radiolabs. 151-M Liberty . San Francisco. Calif. 

_S ONGW RITE RS 

SONGWRITERS! Poems, melodies. Amairing 
C?fucago"**^* Hibbeler, D153, 2104 Keystone, 
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DETERMINING TRANSFORMER 
VOLTAGES UNDER LOAD 

W. B. Thompson 


I T is frcqiUMiil.v useful far Service Men and 
experimenters lo he able to caleiilate what 
voliatje a certain i)ewer-i»aek transformer will 
bo capable of prodiieint; when a certain load is 
applietl. This is an (‘asy mailer for one who 
possesses an eh-ineiitary knowledge of roathe* 
niaties^ inasmuch as the relalituiship of the 
various factors in thi* circuit is expressed 
by the simple cfiiiation 

n» c It 

I: = e 

iti + 11 

wlicre: 

t! voha;re sniqiUed hy the transformer when 
tile load is Itl. 

it = A.(*. imiieiiaiice of llie secondary winding, 
!• = voltagi' sinHdn*il hy the transformer with¬ 
out load. 

K1 = the A.t\ impedance of the load. 

As an example of how this equation can he 
itscil in practii’O, take the ease of the trans- 
foriiKT shown in Fig. 1. The value, o, ineasure<| 
;it points AH witiiout load, is found to lie ItHO 
V. Tile value, K, as measured with an ohm- 
iiieier, is Tno olims, which is its lb(\ resist¬ 
ance; hiiwever, it was fiiund that at tWt c‘ycles, 
the iliflVronce betwemi this value and the A.C. 
impedance is negllgilde and lienee the error 
ilitrodiiceil was of no I’onseqneiice. Itesisiov HI 
is a voltage divider of d,<MM) ohms resistance. 
What we want to know is: what will be thC 
transformer voltage with this <>.OUO ohm load? 
Substituting the above values in oipiatlon (1) 
gives —oOO V. 

Tlic same method nm.v he applied where the 
<-urrent is rectitled and applied to the plate 
cin-tdts of various tubes. 

We now consider the application of this 
metho<l to stei»*<!own niaineiit transformers : it 
is almost impossible to aceurat<*ly lU'termine 
I he winding resistance with an ohmmeler (in 
fact, with transformers of high power rating 
a Wheatstone Urblgi* is in capable of measuving 
such low resistance values I. Therefore an 
aiixilinry iMiuatlon l2i is us»‘4l. 

(2) e — K 

U =- 

I 


Kxample: A receiver employs *4 tubes draw¬ 
ing *4 oil the lilanient ; Fig. 2 shows the elr- 
cult. Wliat will the tilament voltage drop to. 
with d itihes drawing (* A.? Tlie voltage, e, 
without load, is 2.7 V. and K, with load, is 
2.2"* V. Tliese values should bo substituted in 
<-qnation (2) ; 



Art 

0.112-ohm. 

4 


Having obtained K, the calculation for a 0 A. 
drain is readily made by use of equation (2) : 
(3) E == e — IH 

E = 2.7 — (0 X 0.112) 

= 2 .o:; V. 
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^Sochet Operated 

mimmm 

Transmits Over House-\A^iring! 

Just plug-in the MILES SOCKET MIKE to any lighting 
socket and transmit music or speech to one or more amplifier- 
speakers connected to the lighting circuit anywhere in the same 
building. No other sound system has this patented **WIRE¬ 
LESS'* feature. 

Saves installation timet labor* cost, and avoids mistakes. 

The amplifier-speaker of a radio set can be used as the outlet 
for the MILES SOUND SYSTEM, with perfect results. Full, 
clear, noiseless transmission assured for every private or public^ 
address need. 

Profif-M a leer 

Sound amplifying is the big money-maker of 19J4. Increase 
^ur profits! Sell or rent the sensational MILES SOCKET- 
OPERATED SOUND SYSTEM to your customers. 

Write for new Illustrated folder "RC-5/* 
giymg complete data, prices and uses. 

HENRY GOLDSMITH CO.. INC. 

225 WEST 34th STREET NEW YORK CITY 


HEADQUARTERS 

PUBLK OPPRESS AMPLIFIERS 

mme(TfrmMmFACTURER<^5A)/£BICM0N£Yf 


JUST-OFFJTtE-P/t£SS/: 




SEND 

FOR THIS 

FREE 

Radio and 
Amplifier 
CATALOG 


Entirely New 
From Cover to Cover 


100 

PAGES 
OF BIG 
MONEY 
SAVING 
VALUES 

You Can Not Pos¬ 
sibly Afford to Be 
Without This Real¬ 
ly Valuable Book 
—Send For Your 
Copy Today. 

WE ARE HEAD¬ 
QUARTERS FOR 
P.A. SYSTEMS. Buy 
direct from the manu¬ 
facturer and Pay Only 
One Profit 1 


_ _ llrWift 

rA\flNUflLr' ^ 
unD sounD susTcm tachtisc ^ 

THE OHVf fiOOK AVAILABLE Of ITS KINO t 

Devoted Exclusively 
to the Problems In¬ 
volved in Purchas¬ 
ing, Designing. 

Mensuring. Testing. 
Installing. Operat¬ 
ing, Trouble Shoot¬ 
ing. Maintaining, 
and Money Making 
Possibilities of Pub¬ 
lic Add ress Syste ms. 



IIC^I .-ntrl 

AA Contains 

JWy 64FaiNsfiXtO% 

■ ■ 




iPttlILH IN 
PLAIN <iUt|V 


liMSML 


A Vital Necessity to Everyone Connected in 
Any Way With Sound-Systems—Public Ad¬ 
dress Work —or Amplifiers and Associated 
Equipmpent! Complete and Authoritative! 


GOASTTO COAST- RADIOCORR 

123 K-WtST i7T1l STREET . NEW YQOk.N.V. 


BACK ISSUES OF RADIO-CRAFT which you might nrvd to complete your flies, can still ho bad at the 
price (»f 2;'ic per copy. .S,Mid us your requiremi'iits. togeiber with your n‘mitl mice in check or money 
«irder, K.\l)lt)-C'|{ArT, !Hi-P8 1‘ark Place, Xew York. X. V, 


WANTED! 


Jebben-.Mall Order Houses and Representative 
in all Territories 

TWO FAST MOVERS 



Free Edge Cone and Voice And—Fleld Cells for all 
Coil Atsomblles Dynamic Speakers 

We also Manufaeturo Various Types ef 
Magnetic Speakers 

We cen Supply and Remedy Your Speaker Needs. 

Speaker Mftrs. Since 1921 
LEOTONE radio CO.. 63 Dey St..NewYer1i.N.V. 


PERFECTEDILI-WAVESET 

12,500 MILES ON ONLY TWO TUBES! 

Simple it» build—easy to ^ .75 

operate—World-Wide re- ^ 

ceptlnn ranue—and ex- 
tremely Inexpensive! \V© 

have Mild thousands of these rematk- 

abie short-wave klt^ and ncrvlres anti 
"old-timers” alike have maneled at 
the ainazlHR results obtained. 

These kits contain every neresiary 
Part to constriicl the entire receiver. 
The colls, which tune from ITi to 2il0 
meters, are wound on polished bakellte forms. The 
attractive crystal finished metal chassis and panel 
comes with all holes neeessair to mount the appa¬ 
ratus and this, topciher with our complete, detailed, 
clear Instruction sheets greatly slmrllftes construction. 
DRY CELL OR AC MODEL $4.75 
Two Coils 200 to 625 Meters $1.25 
Deposit required with all orders. 

HARRISON RADIO CO. 

142 LIBERTY ST., Dept. R-5. NEW YORK CITY 
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Rough going this past winter—through moun¬ 
tains m New York State, this 6-tubo Super- 
heterodyn® proved a mighty sturdy Auto- 
Radio. Hard bumps* slippery roads, hdls 
never interrupted reception during a long 
iteady dr.ve. j.j.^TfUKS 

•\utomatlr volume cent ml—InUTSlaiioti nolso 
suptiresstun—New Pentatfrld c<imcrU‘r tube— 
S tube jK'rfonv.iliiO—liiit list", only six 
1/G.\7 1/41 l/7ri 2/78 1/84 tubes)—Illuml 
|i.ated yoinler .|ir|ilsnc «llal—l*ower lock 
swllc-h—Dynanilf ►pcakcr—Only a wires to 
{imruN'l — (iulikly In^iallcii — 190 to 550 
meter*^1 ■sc au\ iM*e aerial—Drains onlv 4 
uiiiiK'res—.*^ize x b" x high 

NVrlle linmeUlateh lur oiir Free ♦■li -.hir ainl 
Spwlul l-a)w Prices \uto Sets, Air Cell 
8upera and Long uiid Sliort Wave lletelvers. 


STATES RADIO LABS. iV." y*: 



METAL - WORKING 

LATHE 


■■■ 

New designs and mass 
production methods tnake 
this amazing bargain 
IKissIblr. Pnmidete meial working 
with cuiiiimnnd glldr-re>t. iuj'mv 
three-jaw chucking dcrli-e, G in wiiig 
24 -In. overall length, 20 lbs. Send 
l>o*t<ara for catalog ana lo*Uaj vnal 
offer, or >ave time and send fl. balance plus exiiress 
r «) 1). Wood-turning lathe 11.50. Kxtra bed-lengths. 

■Mil- tier foot. Attachments for milling, grlmling. eainling, 
saw table, etc., avalhilile at Inw price-. 

AMERICAN MACHINE & TOOL CO. 

200 Broadway DepL J New York 


BACK ISSUES 
OF RADIO-CRAFT j 

which you mioht need to complete your filet, 
can still be had at the price of 25c per copy. 
Send us your requirements, together with your 
remittance in check or money order. 

RADIO-CRAFT 


96-98 Park Place New York, N. Y. 


OPERATING NOTES 

(C‘unft)M/ctl from pauv 669) 

tontion laloly, A set was hroiijrlit in with a 
batl liaZ.l itM tllior. Afl<*r r<‘|kljiroiJu*nt jiiuI a 
tlioroii^fli fliock the Sk‘t was ikionoinukHl O.K. 
A fpw kliiys lator tbr s«M was hark a;rain ami 
thr owiirr vohintrrnbl tlio inforniatioti that 
this was liir third timr In* ha<l a rrrtill«*r rr- 
idarrd — «ontiniiiiiy:, hr .slid: •Don’t trll me 
it is a rrriifiri- ajrain.” lUit It was I We 
tlirrrforr made a tlairojjjh rlirrk of all parts 
that mi;rht nuitrihiilr to its failure. The 
troiihir was liiially trtirrd to tin* small roa- 
dnisrr tliat ronples thr IM-’. plate to tlir dr- 
trrtor ^^rhl. 'rids roiidensrr ronsists of two 
Vs X ^-In. metal plates with mica ^lielektrir. 
.\ .siiijrie insnlal(‘d rivet pass«‘s tlii'oii;;h thr 
renter, 'Fids rendrlisei', somrhnw, started 
sliortiii;; after op4‘ratin*,: a lew lioiirs. ihiis 
shorting tin* i»o\ver supply. -M'ter r«*plarejuent 
the set performed as gooil as ever. 'I’his con¬ 
denser, r, is indieuted in Kig, .*1. 


GEM A.C.-D.C. 

V I'!KV peenliar is speaker failure in Oem re- 
<*eiv4*rs. .Mmoii lialf of lliese sets that have 
rome to onr attention have open speaker roils, 
'I'lds set ii.-srs speakers with a stamped aliiml- 
iinm frame that is fold4*d «»ver the 4‘dge of tlie 
paper <<Mie. 'Fhe matrnet and moving parts 
are all iii.side and one4> mit of tnulcr can't l)e 
insperte<I for repairs, 'riu* only solution Is 
i-f'plarement, 

EMERSON 20A AND 25A 

A STR.XNiil*', rase that raine to our atten¬ 
tion was an l-aiierson iiUMlel 20.\, 'riie 
eomplainr was a very haul crarking noise 
after aliont an hour of «»peration. The set 
had been servire^l twiee hefon*. hut earli time 
the same tronhle rernrre<l, .V thorongli check 
faihtl to disrluse the tronhle. .^ince a leak 
o;* an intermittent slna't was indiraled, all 
tuhes were rlierked for voUag4*s while the 
rrak-king noise was an. 'Fids did not locate 
tlu fault, however, 'Fheii all suspected parts 
were rt*piared hut to iiu avail. After tlds a 
rherk of all sohlio'etl etainertions was made, 
rr-heatiug with a hot iron all suspected parts. 
Finally, the fatdt was loratf‘d on one Ing of 
the lilter rluike. 

hig lump of solder was clearing the 
« liassis hy only a few thoiisaiuls of an inch. 
Hot as the set is daring ojieration. it takes 
some time ]>efore the tiher strip on wldrh the 
lug is mounted to give way and sliort to the 
rlie.ssis. While it can he seen in Fig. 4 tlint 


Are you looking for more business? 


Do 


you 

want 

to 

add 

an 

extra 

$ 1000.00 

to your income this year? 
Write for details on how you 
can do it with a U-19 Portable 
Public Address System! 



UNITED SOUND ENGINEERING COMPANY 

Manufacturers of Specialized Sound Equipment 

2233 UNIVERSITY AVENUE ST. PAUL, MINNESOTA 


the chassis lias no direci connection to the 
rest of the <-ireuii. e.veept thr4mgli a .n.l-mf. 
condenser (the variable con<h*nsers are 
mciiiiit<*4l tlu'ongh in.siilatiMl Intsliiiigs) an in¬ 
termit t^-nt sliort at the point indicated call 
cn-ate a racket. 

'File tilt4‘r eondkoisers are aiioth<‘r weak 
P^dnt in these sets. 'I’heso condensers (two 4 
ini', in oiu* 4 as4‘i give way (pdn* frciincnt l>. 


R.C.A. VICTOR R-27 

W IIKX this Set loses v^diiine and l)ebaves 
as if it has an open grhl eircuit, the 
troid»h* 4-an nsnally he trac^Ml to the mugnetie 
siN'akiT. 'Flu* armature g<'ts out of c<‘ni4*r 
after a short linn*. .\ 4 ljnstiag the thr'‘e 
serews in-ovi^le^l for tin* piirp4).s4‘ usually put- 
it in g4M)4l 4>rd4‘r again. 


DE CHAMPE MODEL 

L IKF the this S4*t is al11i4*te4l with 

tin* same speaker tr4ndd4‘. it i»'•S4»me job” 
\o e4*nfer tin* arinattiri* 4»f tld.s sp4*ak4*r, tlumgli, 
'File arinatuiN* has to lie itiisol4|4>r4*4l fr4nn the 
pin tiiat 4-niiru*4*is it to tlu* supporting IeV 4 »r, 
C4‘iit4‘r4*4l, and S4d4l4‘r4‘4l again. .^ 4 * 4 * Fig. .T, 
.\ goo4l man.v minutes may he 8p4*!it h4*re. It 
is a 4-Mt and dry prepovitiini. 

K. (lASpou 


STEWART-WARNER 201 

t UAX’lO finiinl that r4‘e4*pli4ni in St4*wart- 
Wariier Nti. 2t)l .sipu'flu't. short-wave 4'4>ii- 
veiiers 4an Im* gr4*atly ineiH'ased ami improv4*4l 
by r4*pla<'iiig the dropping ivslstor Ineorpo- 
rat4*4l in tlu* 4'4Hivert4'r itself. I have r4‘plac4*4| 
lids r4*sist4ir, wld4*h <lropp4'4l ,‘500 volts 4hiwri 
t4k .'»o with loa<l, with a lU.DPO to 2o.ooc) 4 )lint 
1 piNderaldy wir4* winiiuli, 'Flu* 4*.\a<'t r4»sist- 
anc4' will <h*p4*inl upon the value of tin* uvail- 
ahh* - 1 ;” supply. tl wisli to ad4l Mint tlu* 
writ!*!* lias init exp4*rienee4l any trouble with 
tin* 2 mf. bypass e(iiid4*ti.ser tn4*iitioned in this 
same 4-idiiiiiii in tlie D4t4ih4*r, Issue of 

li.MUO-i'a.vtT.) 

Many (d4l sets. 4)p4*rating with tin* oM 71 
4n* 71-\ 41111 put lubes can lu* iraprov4'4K ludli in 
de4r4‘aslng hum a ml iii4*r4*asiiig distort i4ndess 
output, by replu4iiig (ho 2d first A.F. wltli 
a type 27 , d.:i V. g4*neral piirp4)S4* tube ; uinl 
tlie tinai 4>ittpiit, by a .‘JK pento4l4*. ligliting 
t>oth 4(f tliein from tin* V. winding, wlih'h 
will furnish siirtuieiit voltage for both tuhes. 

liwiiAuu D. L.\Mn 


SPARTON SERVICE 

I HAVK ree4‘ntly Innl to S4*rvi4’4' a f4*w Spar- 
toti 'IMJ.F. d tiilu* clia.ss4*s (Spart4iii mod 4 *ls 
f)-,V tind 41di, the cir4*iiits of which oscillate 4 i 
V4‘ry badly 4iver the entile* 4lial. .\n investi¬ 
gation 4d this tronhle sluiW4*d that the gronml- 
Ing cinitncts on Hie rotor shaft of the variabh* 
4-4m4l4*ii.vi4*rs W4*r4* making poiir contact, <luo to 
accninidaH4ms of tUist a ml dirt. However, 1 
fiirther found that (-l4*aidiig tliese contacts 
pr4iV4‘4l t4» Im* 4Hdy a teiiipiirary cure. 

For p4*rniarietit r4*pair, rerunve the original 
contacts <‘ii!irely aiul Install two phosphor 
bronze 4-11 ps, T!u‘se i-lips are nnnle of strips 
of pliospimr l»r4>tize alumt x %-in. Slots 
are 4-nt in 4*a4-li 4*ml of the strips large enough 
to fit over the r4>tor shaft. 'Fhe strips are 
tlien lomt at the mhldli* and instalh'd as 
sh4pwii in Fig, d, lie sure that the emls of 
tile 4-lips ti4*:ir, with t4*nsi4)n, against the hull 
of tin* i*4>f4tr ]dat4*s in a l;it4'fal di reef Ion, 
Fompl4*te Ih4» installation hy 8ol4]4*ring each 
t‘lip ill phi<’4* at tlu* 4*dg4* 4»f tlu* shield over 
whhh it pass 4 *s. j, K. Deezeb 



Fig. 6 

Improving the Sparton 6 tube set. 
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RADIO 

ENGINEERING 

COSTS LESS 

IN CANADA 


The Engineering Coune Is written by Mr. 
Florian J. Fox, B.Sc. (Yale), Chief Technical 
Adviser to the Radio College of Canada. Mr. 
Fox is well known throughout AfT>erica In the 
Radio Industry, having held many responsible 
engineering positions with such conf>panies as 
the American Bosch Corporation. Grimes Cor¬ 
poration. Utah-Carter Radio. At present he 
is Engineer in charge of design for the Rogers* 
Majestic Corp.. Toronto, Canada. 

In addition to the Engineering Course the 
Radio (College gives instruction in all the 
subjects listed below. Whether you are a 
resident in the U.S.A. or Canada, it will pay 
you to return the coupon for further informa* 
tion. 



DIAMOND TUDES at DARGAIN PRICES 

All lubes are R, C. A. Licensed and are GuaranteeAl for 
90 AlayS. Dealers and sen Ire men let us show y«u how 
yoil ran Increase your jtnidls on tulies sales. Our tubes 
will ImproT* the quality anil tone of any set. 

Type 
2()U 


2()1A 
220 
227 
245 
171 A 
2h0 

224 A f 
235 
251 
247 
112 A 

230 

231 

232 

233 


Pric* 

.25 


Price 

.6$ 


Price 

.4$ 

Type I 

125M 

Price 

.8$ 

.27 

236 

.50 

59 

.5$ 

401 

1.10 

.27 

237 

.40 

75 

.6$ 

403 

1.2$ 

.2$ 

23H 

.4$ 

77 

.60 

485 

.50 

.2$ 

239 

.50 

78 

.60 

182 

.5$ 

.28 

41 

.$0 

70 

.75 

183 

.6$ 

.4$ 

42 

.$0 

281 

1.10 

210 

1.2$ 

.45 

43 

.75 

82 

.40 

250 

1.10 

.45 

44 

.50 

83 

.45 

2A7 

.75 

.4$ 

40 

.50 

84 

.6$ 

2B7 

.8$ 

.40 

48 

1.7S 

85 

.50 

0A7 

.7$ 

.$0 

49 

.65 

8*1 

.$$ 

6B7 

.8$ 

.50 

55 

.50 

X90 

.45 

, 25Z5 

.6$ 

.6$ 

r)0 

.3$ 

\'90 

.45 

2A5 

.6$ 

.6$ 

57 

.45 

222 

.8$ 

1 



No order arreptetl for less than $3.00. Order friAm this 
Hd\;* All priees F. O. D. farHAry. 20*7 deiMWlt with all 

orders. Oealera ordering 100 Aaaorted Tubes or 
moro, allowed 10 percent discount* 

Radio Tube Exchange of America 

160 Washington St.» Now York. N. Y. 


10 <l: 


A DAY 

BUYS A NEW 


HEMINGTON 

PORTABLE TYPEWRITER 



Special 7 *Day Free Trial Offer 

Think of it! You can buy a now standard Rem* 
ington Port.'ible Tt'pewriter for but 10c a day, 
StJintlard keyboard. Small and capital letters. 
Beautiful finish. Carrying case included free. 
Exceptional money-making oppor¬ 
tunities. Write today. Say: Please 
tell me how I can get a new 
Remington Portable typewriter 
on your special 7'day free 
trial offer for hut 10c a day. 

Remington Rand Inc., Dept, 

RC-10. Buffalo, N. Y. 


MAJESTIC 130 

I WAS called upon recently to fservleo a Ma¬ 
jestic Model i:i0. On Aiuestioiiing the 
owner 1 Iciirnoil tluit tlu' xo tube luid given 
up after a bpiig and useful life, wlierenptui lie 
had pupeha.sA-El a new a me (a \v4‘ll-k!n(wn 
makcl and phiccAl it in the set. 'rin* s«'t l>er- 
forliied well f^ir possibly a Rpiaiter-bnur, then 
went “dead." Kimling that a fuse had “gone 
West" he reiDlaeeAl it only to have the same 
thing happen again. 

1 dhignoscAl ihe ease as a Aloail short in tlie 
filler system—A'.xami nation, however, pm veil 
tluit tills was init the case. I tlicn testeil the 
transformer whleh showed eorn‘ct voltage 
hoih with an<l without load. Not having any 
sjuire fnsi's with me I wasn’i very k4“<*n about 
shorting tin* fuse block and watching Ihe 
smoke mil in the <nsl4iim‘r's home, so I re- 
inoVA'd tin* set tcA the sluip. 

Matc all tillA'r ami bypass emidmisers wioe 
tested for high-voltage lueakAlown. luif witli- 
AAiit a fault deVAdoiiiug. All tubes had prcvi- 
otisly l^eeii testetl fAii* shorts atnl prov<‘d O.K. 

1 *tlu‘u placed the sA‘t In WEn-khig nitb-r 
again and hridgeil lln* fuse. .\ft<‘r phn-ing a 
VAPltineler luoweeu ilu* higli side AAf the lilter 
ami the gnAiiml. to givA* a visual imliratinii 
AAf the heginning of the show. I sat lank to 
await n‘sul|s. .\ftei* about half an lioiir of 
good eiitmtainment in Ihe way of ninsie, the 
VAiliage startl'd ilropping. 

At this point llm nils' was so liiAt that 
the sticker on it was smoking. .\t the same 
time there was a rim* display of fireworks in 
the tube. “What dbl yoli say Watson?" No. 
it wasn't tin* fiburn'iit atnl tin* plat«* it was 
hetwei'ii tlie leails in tin' base of the tube. A 
thermioiiie sluArt in the base. 1 never lu'aril 
(if siieh a short hut needless to say limit her 
SO did the trick. Vimhi testing the (h'feetlve 
tiilDC it showed no traei's of a short, and actn- 
ally tested pretty fair in spit*} of the over¬ 
load. 

I'ht.V.VK 1‘‘. U.MIB 


ATWATER KENT 81 

S KVKRAL Service Men lunl worked on an .\t* 
water Kent M installCAl in a Ibiiek mnd- 
stA'r ami gavi* it up. Wliile driving along the 
noise was like a had isise of statb*. hiit on 
stopping or lurniiig a corner the mdse would 
disappear. After some liniilliig and testing, 
we found lliiit by diseoniiem Itig the right 
front brake rod tiie noisA* wouhl not stop 
when the brakes were iippliiKl when traveling 
as it did wlnm the rod was A-onii'*At'‘<l. This 
shoWA'd lliA* iioisA« tAi lu* eiiiiiing from the fi-AHit 
wheel. thorough ins|M'etion of ihe wheel 

ilid not reveal a siiigh* ihlng Iai A'aii^e the 
trouble. IIaiwa^vam-, when an iihimm'lA'r was 
4 ■oIltl<M'tA‘A 1 fmm the spiiidh' tAi the hub of the 1 
wlieA‘1 ami tlm wliA'el tniimtl. it \\a>. fAUiiiAl | 
that as tliA* wlo'el was tiiniA'A! im'iA*asiiigly 
fast the ri'sisiatiA'A* ImrA'a^ed fo aloiiit .‘ithbOO 
olinis : the wheel was Ihiating free. 

The tmise being a stalle AlisehargA* set up 
hetw(*en the huh ami tin* spiiiAlle. I tliA'ii made 
the brush shown in Kig. ami iiisialted it : 
since then the car lina traveh-d about T.bnii 
miles and the hnish is not sliAiwiug any 
wear, 

NOa.MAN .\. UlA'TKU 



Fig. 7 

Interference was set*up between hub and spindle. 



Make Quicker, 
More AccurafeTesfs 

«^^NEWNo.ll67 



Developed in* some of the in¬ 
dustry’s outstanding^ en^^ineers, the new 
"I'riplett No. 1167 instrument is aroiis- 
inji widespread interest. While simply 
designed and easily operated, the e.x- 
treme accuracy and completeness satisfy 
the most e.xactinji requirements of the 
professional service man. With this 
new instrument, you can quickly 
and accurately measure voltages, current, re¬ 
sistances and continuities without removing 
the chassis from the caliinet . . . using the 
cable and ping to make the connections be¬ 
tween the set socket and the tester. 

The 1167 unit incorporates a direct-reading 
Ohinmcter, Output Meter. AC-DC Volt¬ 
meter and a Millianimeter. All readings are 
controlled by a selector switch. The single 
meter has 1()(K) ohms per volt resistance. 
Voltage readings range from 0 to 750—Mil- 
liampcrc readings from 0 to 150—Ohnmieter 
readings from 0 to 3,000,(X)0. 

Four scxrkets take care of all tubes now in 
use. These sockets can be easily and eco¬ 
nomically replaced whenever other sockets 
with added connections are required. It is 
no longer necessary to carry additional 
cables, plugs, etc. 

• 

YOUR JOBBER CAN SUPPLY YOU 

... at the dealer’s net price of ^25.00 

# 

THE TRIPLETT ELECTRICAL 
INSTRUMENT COMPANY - ' 

54 MAIN STREET BLUFFTON, OHIO 


Mail Today For Details 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
54 Main St., Bluffton, Ohio 


I neatlcmen: 

I Sond nio rataloR on Trlulolt Instrument No. 1167, 
I and your ooiiMilelc line of radio scrvkiiiff bistrunn'Dit v 

I Name . 

I SI root Address . 

j Clly .Si«ie . 


I 

I 

I 

I 

I 

I 

I 

I 
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PHILCO DETECTOR.RECTIFIER AND 
AMPLIFIER 

11K purpose of this article is to make clear 
the functions of each of two tubes, the de- 
tector-rectitier and the detector-amplifier, as 
Used in many of the newer radio sets—the 
I'hiico in particular which Is beinj; used as an 
example. 

Many have asked, why and how is it pos¬ 
sible to ;ret slirnnl output from the ground 
side of the grid circuit, and why are the 
jilate and cathode of the detectcu'-rectitier 
tube grtmnded? How can a tube connected in 
such a fashion work, add quality to a set; 
and, what are the nd%’n»tnges of this system? 

First, let us refer to a schematic detail of 
the riiih'o PI, Fig, 8. In the conventional 
set the detector tube acts as a detector and 
amplifier, that is. the K.F. currents are recti¬ 
fied and amplified. Each tuls* lias only one 
function to perform. One tube acts as a 
diode rectifier and the other tube amplifies 
the.se feeble rectified impulses. 

Let us forget the c<»mpiicated circuit a 
moment and refer to Fig. PA. a simple half¬ 
wave rectifier. Oemsider S as the secondary 
of an U.F. transformer and we have a simple 
half-wave or diode detector. The K.F. trans¬ 



former secondary connects to the plate and 
to the filament through resistor, K. With 
A.C. tlowing through S. during the positive 
cycle, current flows through U. during the 
negative cycle, no current Hows, thus it may 
be seen, it Iteconu's a half-wave rectifier. 

Now let us loc»k at Fig. iiK, in which the 
cathode and plate are tied together and 
groiimled, thus corresponding to the filament 
terminal 2 of Fig. OA : and lead 1 of Fig. Pli 
corresponding to lead I from the plate in 
Fig. iiA. In this ease the grid is used as 
the plate of the tube, and the plate and 
cnthmle arc tied together to cut down the 
interna! resistance. 



Fig. 9 


The diode connection. 



In Fig. lOA wo see a rosistauce-coupled 
amplifier used as a pre-amplifier for the A.F. 
K.V taking each unit separately and analyzing 
it. we can readily see that it Is composed of 
two simple parts. 

Any signal impressed upon this diode recti¬ 
fier is directly proportional to the output. 
The advantage of this system is, when re¬ 
ceiving a given signal ami the modulation Is 
Increased, the A.F. output will go up in di¬ 
rect proportion. This is an important fea¬ 
ture that is very hard to obtain except bv 
using a diode type detector. 

Iiieidentally it may be a little confusing 
to stune to connect a phonograph pickup or 
microidione transformer in this circuit. A 
high-impedance pickup may be connected from 
X to X as shown by dotted lines in Fig. 8; 
or, the secondary of a microphone or phono¬ 
graph pickup transformer may be similarly 
connected. When using eitlier pickup or mi¬ 
crophone transformer In this circuit it is ad¬ 
visable to put in an S.r.D.T. switch in the 
circuit as sbowm in Fig. loH. 

CllAKLES M, COXI.KY 




THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY, foremoiit educational sex masazine. Is writ¬ 
ten In simple languaRe anil ran be read hy every member 
of the family. It is instructive, enlightening—not a 
risijue hook—contains no jargon. Devoted to Htience of 
Health Hygiene. 

Contains 25 Imiwrtant articles on Sex Science. 68 pages, 
with attractive two-color cover. Here are a few of the 
more important articles: 

Editorial—**Sex Determination**; The Cause of Caesar¬ 
ean Operations (illustrated); When and How to Have 
Children; Cure for Homosexuals?: Where the Sex-Cells 
Meet (illustrated); Sexual Anxieties: Sex and Insomnia; 
The Chemicals of Sex (illustrated); S«x Impulses of the 
Country Child; How to Stop Masturbation; Education for 
Marriage: Venereal Disease Prevention (Part III); Ad- 
viee to Young Unmarried Women; Scientflc Sex Notes. 

Oei a copy of SEXOLOGY on any newssitand, or. If 
your dealer cannot supply you. send 25c In stamps for a 
copy of the current Issue. 

SEXOLOGY 25R West Broadway New York. N. Y. 


Another Big Boom In Radio . . . 

PUBLIC ADDRESS INSTALLATION 

lt*5 a Money-Making Field 

Here is a new editioti to the RADIO*CRAPT Library Scrics-^t*a a book which shows 
radio men how to really fbake extra money in a fast-growing field, allied to radio. In 
public address work unlimited opportunities arise—it*a practically a rejuvenation in radio. 
Know the facts about public address equipment and get your share of business. Get a copy 
of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley—is covers 
modem methods of servicing and installing public address equipment. 


PUBLIC ADDRESS 
INSTALLATION 
AND SERVICE 

Modern Methods of 
Servicing and Installing 
Public Address Equipment 

hy J. 7. BernsUy 



published 


A BRIEF SUMMARY 

AUDIO AMPLIFIER FUNDAMENTALS— 

Introduction; Discussion on types of amplification 
—transformer coupling, resistance coupling, im¬ 
pedance coupling, Push-puit and miscellaneous; 
New Terms and Theory—Class A amplification. 
Class It amplification. Voltage amplifier; Power 
amplification: Prc-ampllfler. Carbon microphone. 
Condenser microphone. Ulbbon or velocity micro¬ 
phone: Power Supply Requirements—For Class 
A. For Class It 

PUBLIC ADDRESS AMPLIFIERS— 

Standard Installation—4watt amplifier, 7 watt 
amplifier. 10 watt amplifier. 15 watt amplifier. 
20 watt amplifier. 30 watt amplifier, 40 watt 
amplifier. 50 watt amplifier: Stweial Installa¬ 
tion—Portable—6 volt operated amplifier; Mo¬ 
bile-use amplifier, 26 watt (lUdlo-Craft). aC- 
DC—and 8 volt amplifier. Pre-amplifier (1 itago, 

2 stage, 3 stage). 


OF THE CONTENTS 

INSTALLATION INSTRUCTION— 

Analyzing Ueiiuirements: best methods for in¬ 
stalling—indoor, outdoor; .Methods for niinimla- 
ing ’’howl*' or audio oscillation present after 
installing; Speaker Installation (horn type, baf¬ 
fle type); General Instructions and Hints. 

ACOUSTICS— . ^ 

How to surrey and analyze an auditorium for 
reverberation time—with formulas, and correct 
method for treatment; chart with absorption eo- 
efTicients of standard treating material. 

SERVICING—FORMULAS— 

Amplifiers; Power Supply devices: Speakers: 
Microphones (carbon, condenser, ribbon or veloc¬ 
ity); Formulae—decibel, meaning and use. eal- 
cuiation overall audio gain, distortion In ampli¬ 
fier: Conclusion. 


64 PAGES — 6x9 INCHES — OVER 50 ILLUSTRATIONS 


c 


This book can be bought 
combination with other h^ks 
In this series—see page 


t lo 1^^ 

looks IR* 

_| 


GERNSBACK PUBLICATIONS, Inc. 96-98 Park Place, New York, N. Y. 

GERNSBACK PUBLICATIONS, ine.. 96-98 Park Place. New Yerk. N. Y. 

Gentlemen: Enclosed you will find 50 cents, ifcampa. rheritS or ntwey order accerrted for M 

me postage prepaid. One Copy of the new book. PUULIC ADDRESS INSTAIaLATlON AND SBEVICINO. 
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AUTO RADIO INTERFERENCE 

T WO rather tniusual causo.«» of Interforcnec 
in radio-eijulppod autos have recently come 
to the writer's attention. 

In the first case the cause of a whirring 
noise could iu>t he pinned tlowii until it was 
noticed that with the Ignition cut off and the 
car coa.'<tlng in neutral the noise still per* 
slste<L A thorough inspection of the running 
g<'ar dis<-los(Ml dry fr<uit wheel In-arings in 
which the rollers eonhl be heard to click as 
the \vln‘el was tnrnoil, tlrensing elinunatcd 
the tremble. 

The sectuid troulde occurred in the form of 
a hissing, crackling noise which would dis- 
app<*ar when th<‘ brake's W4*re applied. Inspe« - 
tion of the brakes revealed that the lining 
used was of the typ4‘ which is interw«iven 
with brass win*. Ueplaceinent wltli a non* 
metallic lining cured the trouble. 

TIn*se two instances seem to indicate that 
It w<uil(l be wise to cast a eriti<*al eye over 
the mechanical parts of the auto w!u*n an 
••inrnrnble case'* of interferoncN* cantnd be 
definitely charged to the electri<-al system. 

I*. E. IlKUUY 


BAHERY-OPERATED SUPER. 

T IIK set was a ba11ery♦<»!«'*’6ted super.—2 V. 

tubes; pnsli-imsh class 11 A.l*\ iuiiput; the 
tronhlo--volunn* control inoperative; the set 
wouhi not **tnin down.” The owner cfuihln't 
t«*!l ns whether the troulde had «lev<'loped 
sndd4*nly or not. Turning the v<dnme <*ontrol 
kn(»b up or down ma<Ie ahsolnt4*ly no dlffcr- 
4*nee in the volimu*. The eontrol was indse- 
Icss, suggesting that our lirst guess, a bnrnc^l- 
ont eontnil, was wrong. We took «>nt the 
chassis nn<l not^sl that when ”ftill up” the 
moving arm was at ground potential. 
‘’Shorted s«nnewhore” was oiii* <*4iuchision. 
The condenser across the control che4*k<Ml O.K. 
No accidental ground contact t*lHCwlu*re so 
far as w’c could see. So we checked back. It 
was a bias control. *•(*'* battery?; we tested 
it. Gone from 22Vis to 3 V.! A new battery 
restored the volume eontrol action. Seems 
simple no doubt to some of the fellows, hut 
who would have thought of testing batteries 
when the set opcratejl with full vcdunie and 
perfect ipiality? 'I'husp familiar witli push- 
push battery n*cehers may have had the ex* 
perienco but the other fellow may be ghul to 
know of tins. 

(Moral: imn't “think**—i*a<or.* Tech. Ed.) 

!>. & W. IIOYI.K 


CONDUCTIVE INTERFERENCE 

S OME time ago wo en<’<nintered n most iin* 
usual sonn-e of trouble that may be of 
lM*neJit to other Service Men. The symptoms 
were md sneh ns to bo called man-made static 
from makf‘ and break <*«mtacts or nudors of 
any kiml but an ai>preciable loss of volume 
that occur rc*d at various times. This of 
course wouI<I lead the Servh*c Man to beliiwo 
such a trouble to bo In the radio set Itself 
or a poor ant(*nna or ground system; or, 
possibly, lino fluctuation. With various test- 
lug o4|iiipment all those cheeke<l O.K. 

Finally, we started <*hocklng all conduit 
liX and radiators in this location with a port¬ 
able Interference locator using headphones. 
Uy tapping tlu*se with a ph‘cc of metal such 
ns a large c«»!u, our 1;||ublc was located by 
variation in volume. In nie hea<lphones, at dif¬ 
ferent points on the premises. Wo found 
that two liX cables were in close i)roxinilty 
acting peculiarly like a condenser so as to 
affect tuning of a set station. The remedy 
was of course to separate the BX properly. 

We have found that a great deal of this 
trouble exists, since In a lot of electrical fix¬ 
tures there can be cause for a great many 
poor nice]tanH'al contacts, therefore we arc 
calling such trouble “conductive Interference.** 
Akko.n Al’to & Ei.kctuk’ I.sr., 

Edirnrd i^vfiiovone, 
Radio Service Manager. 


BACK ISSUES of RADiO-CRAFT prior fo 
December, 1932, ore ovoifoble of SOc per 
copy. Succeeding Issues ore sflH ovoll- 
oble of fbe regular price of 25c per copy. 



At Radio and Drpartmrrtt Siorr*; or Sy 
f: O l>.. or poHoaid upoo rrreipt of pricr. Wtiic 
TOO\y lor amaxtnt FKEl^ HooMrt that ea« 
-* radio nOiJw*. 


platna how you c.n* rut 


LYNCH RADIO LABORATORIES. Inc. 

ta trgiBV ItTHt H.. Vgir^. H, V, 


Again! IMPORTANT 
NEW DEVELOPMENTS 
IN TEST EQUIPMENT 
by Radio City Products Co. 


A Oiirp more. tl»c nru' Il.idio t’ity products ’’scoop" al] 
^ rotnpciItlon. The tn>iru!nenis llsteii heloiv .ire 4inly 
a part of (he couudctc line of simplilleii and linproiod test 
devices for radio .^ervlclnjj. ilevelonetl by the orl’clnalori* 
of Ihc "free reference iKiInt-aiiluniailc seU-rtlon” i:)steiii 
of analysis. 

The new test devices announced for 1934 are years .ahead Iti 
simplleily of desisn, ease trf operallon, aceunu-y and 
economy. 

NEW MULTITESTER—A combination voltmeter, nhm- 
nieter and niiiliamrneter. 2.000 olitns tier volt, sensitivity. 
Aeeljraoy within 2 per cent. 

New Low Price S18.7o 


"DEPENDABLE ' SHUNTS AND MULTIPLIERS—.\<- 

eiiracy ttuarantecd within I per cent. MultliiliiTS availaUIc 
in all iH)pular ranees, slnmis in varim|^ ranite^ for stand* 
ard m.ikes of meters, t’onvcnieni in Size. Fasily .Mounted. 

"DEPENDABLE" MULTIMETER—.V remarkable new 
inr.truiiient Uw simp and biboratory or vvlieiever economy 
arid convenience sire of iin|H>rtance. ’I’tiis sinitle null has 
IlexibiUiy equivalent to 30 difTerent Individual meters. 

"DEPENDABLE" SELECTOR SWITCH—Single and 
iiuiliiple Kans, np to ,*< Kan^ imn-shortInt; tyiH'S. ('ontsicis 
l»iT nant:—frftin 3 to i2. Inuimved Willing Surfaee^-- 
Positive f’lmtsicis—Low t'.tpacity—Insulated <’«*ntaci .Arm. 
Lxtelleni for long and diort wave work. FurnLiieti eoni- 
piete with dial plate and ktiolt. 

Write for descriptive literature and prices on com* 
pletc new 19S4 line of test equipment, 

RADIO CITY PRODUCTS CO. 

Dept. RC 

48 WEST BROADWAY NEW YORK CITY 


■'“'.'¥11 iCDiirif Itp JFFiiJT'' 


l.-i nvh Aninnju Hynint 

tinmulrtfl i^iih iMtrttet|loft^.i. 


**Wha4daya menu *ih«io*battt«'? Yhut h 
one of London'e beet orehcnirn*." 

Kd retorted, with ennp* "So-andi like 
n boiler fnetory t* me. . Where’d you set 
■ lie tioiae-inuLer. nnjrway—‘ftv« nud 
done 7" 

'Go *wfty, dope, thet tt tube, elt.weve 
radio »et ro»t n couple 4 ’' erniurtee eml 
ii*> Kuarnnteed to brine m •R the ‘roceien 
ere' the wey you yet locaU on your 
outfit." 

Followed a Bmnf cheer. *'tt*Il he 
thrown out. pronto. It you don't rhoke 
It uff 11 ■ Ioue^_ now. but It could be 


miide to work.' 

"Okay. wi«e cuy. I’ll ook the Queetion-* 
How con it be fiaed up?" 

"The eink oho rtuck ynu with it proh- 
r»l>ly didn’t lell you. hut no radio. evei» if 
>ifI pav a irund for peUei than the 
it-rial vnii hook it to. Kven yourr would 
lie oke if you c.4ve it o chnnee ,. now. do 
we play cardi or what—? 
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Service Men's Essentials 
for All Members of the 


ORSMA 



jCrrliRiate 

doscpb &,Wat^ 

• I III nUn. •it* ■■ n nT > > « 

it^ J.,n film Cm «P ^VCmlt 

•f 

i^risl KaMf firnritr nini:^ fisMtialion 
a.‘<ux^'cpc«u/ic 


No. 14—50c each 
<l*lii» lOr for PoMtaee) 



No. 3—60c per pad of 60 
$3.00 per ten piitlN. each of 50 



No. 5—60c each 


Mail This Coupon Today! 


SERVICE MEN’S ESSENTIALS 

yUK OFFH’I.M. II.XIHO .«<KllVll’K MKN’S AS.«<0<M.\TION has 
* inadc uiranRi’itieiit' to Niitijily si DUitihrr of ‘ Sfr\jre Men's P'S^eii- 
linls’’ for the ii'O* of it^ iiieiiilM>r< suul as<oriato inetnlM-rs. Only 
iiu-iiiliers ami assmiate iiieiiiliers can liuy these items; they are nut 
Si>U] In Olliers. 

These esseiiilats are Priced at eusi. iilus a smiili additional fee 
uhleh l9 (hr (nil>' soune of Ineoiue tliat the .Xs^uclatlon has. No 
niie olital.ts Jiny liroflt or heneflt. exreiit the AsKKi^tlnn Itself. 
\Vtiate\<T hmtit iirrriies. i< n-Invested lor the flirtheram-c and en- 
l.irueiiieiit nf the A.->«eijitlon. 

Uy nsiiiK the letterheads, hillheads. etc., you present the busl- 
(les.-iike Miipearani-e to your eiistuiner-. so e'senilal to .^ueeessful 
>ervi(iii^. In addition, the AsstM-iatlon has made arraiiireiiieitta 
aIiIi inr>>t of the (initninent iiiiinurartnrer'. to allmv stiei'ia] discounts 
u iiieiiihers, iirovidinK Olt.'^.M.V letterheads are used when ordering. 

No. I ORSMA LETTERHEADS 

The'C letterheads, shnon on the rlRIit, are furni>hed with your 
name, athlre'S and telephone luiinliei, prinle<l on excellfiil pajier. 
They are ^old In lots of IHii or iiiiiltihles tliereof. ultli a distinct 
NHvinit for single orders of l.0i)ii or iiioie. You wmild haie to pay 
many times more if you ordered small lots froni your local printer. 
IVr Itm, tim-; per l«no, fs.oo. 

No. 2 ORSMA ENVELOPES 

These are furnlVhcil to match the letterheads, printed with )s>ur 
nanu‘ and address ami seal of the .XssiKdatlon. They go liaiid-in- 
haiid with the letteriieads and are ii-ually ordered In the same 
noantlty. Per 100, 60c: per 1000, $3.00. 

No. 3 ORSMA SERVICE RECORD CARDS 

They serve a double purpose; whenever you complete a job you 
fill out the leiMirt-hill and hand it to the eiistnmer; this U 
llie ’’psyehcdogleal nionieiil*’ to enlleet. Ity the use of carbon 
paper a permanent record is kept wldeh Is a valuable asset to your 
business. They are fiii niched with your name, midress and tele¬ 
phone number. Per pad of 50. 60c: per 10 Pads, each of 50, $3.00. 

No. 4 ORSMA INSPECTION LABELS 

The label Is to l>e filled in with the proper dates, and hasted 
Inside the set or eahinet wliere the niatomer will see It, It is a 
continuous reminder to him that, when sen Ire is neeiled. he can 
rail you again. The advantage is apparent. ]‘er 100. 50c; per 
1000 , $ 3 . 00 . 

No. 5 ORSMA LAPEL BUHON 

.\t the suggestion of many members a handsome lapel button 
hearing the name and emlilem of the .Assorlailun has been designed. 
It signifies to your fellow members that you lielong to tiie same 
Assoriatfnn;—and in addition it gives your rustomers a better ap- 
hrerhition of the professtoiiiil nature of .'uiir work. 30e each. 

No. 6 ORSMA BUSINESS CARDS 

These are furnished on a fine grade of paper lu two colors with 
a idol ter baek. Thus they present an added Ineentlve to your cU8- 
toitiero to keep them in a |>roinlneiit place, where they will do the 
iiMxt goo»l. Tliey are printed with your name, address and tele- 
phone and hear the offlrlal seal of the As.^oriation. Ter JOG, T5c; 
per lUrtO. $4.GO. 

Nos. 9 & 10 ORSMA EMBLEM CUTS 

These euts for Printing, advertising, etc., are furnished in two 
styles and sizes. They may he used for newspaper or telephone- 
iKink advertisements or for iirlittlng of any kind. Large size, 
1 */4 xP,4 in., $1.35 each: sinnli size, in., |1.2i) each. 

No. II ORSMA MEMBERSHIP SIGN 

set of three of the.-!e signs, printed on heavy cards, and having 
lioles punched in order to hang in your oftlee ur stort', ami are sold 
to members and assoriaie ineinliers. They are largo enough so that 
the.v are unite prominent and the two tone effect makes a very at¬ 
tractive appearance. Set of three, 50c. 

No. 12 ORSMA advertising DISPLAY SIGN 

.\ two color sign printed in large letters with your name, address 
and telephone, with the >eal of the Assoclathm. Tills sign is suhl 
in i|iianiities of 25 or more and is ideal for hanging ha stores, 
offlees. etc., for advenislng purposes. Set of 2 .''j cards, $3.00. 

No. 13 RADIO SERVICE MEN'S ASSORTMENT 
PACKAGE 

This Inehnles one gold niled lapel button, I0t> letterheads, 100 
en\phi|ies. .Tit senice r«sir<l cards, and loit labels prlnteil with your 
name ami achlre.'^a as deserlhtd atiove. Tlie whole assortment costs 
only—$3.GO—a worth-while saving. Complete, $3.00. 

No. 14 ORSMA MEMBER CERTIFICATE 

A handsome dlplonia-like certificate engraved nn .stiff velluiii-liond. 
The rertilicate is personnally signed by ilie President and Kxeiulive 
.<eereiary ami the corporation stamp of the Assw latiim is impressed 
on a red seal aiiaclied t«f It. Your name, eertllirite number and 
date of registration are lettered hy hand and the t’eitifleate la 
mailed In a cardlKiard tube to insure safe dellvety*. Each 50C. plus 
itie fur Postage. 



No. I—60c per 100 
$3.00 per 1000 



No. 2—<iOr per 100 
$3.00 per 1000 



No. 6—75c per lOtl 
$1.00 per 1000 



No. 4—50c per 100 
$3.00 per 1000 


i -1 

I Application for 1^13 CIVI A ! 

I Membership in 

j Executive Hecrefary, <4K.*<M.\ | 

I 9« l»iirk Place, New York, N. Y. j 

I KiiulLv send an application blank for i 

j □ F^till Membership < 

I □ As.'soclate Membership j 

} Name . ! 

I Street or Box. * 

City .State. I 

I RC-534 I 


OFFICIAL RADIO SERVICE MEN’S ASSOCIATION iic-534 

98RC Park Place. New York, N. Y. 

Please send mi^ the following UAI>IO SKKVlt’K MliN S KSSKNTIAI.S which 1 

have selor-ted from this ndvorli.Kcmoiit, M\ l■l•tuil tiini'- lor $.. Is eii 

closed. Send r-unittanre in fottn of check an iNi.Nfu ardvi, lieyistcy letter if it 
\ifiitfnnM euxh i-unencu t,i unuxnf I . ,v. I*ostafle Stttnips 


Name ....OUSMA No. 

Address.. . ..City and State. 
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THE 

OFFICIAL 

DOERLE 


Y KS, tJic (icwds aic Koinji ‘'wild*' ov^r sliort-wa\cS; 
and the Doerle receivers are making them even wilder. 
Many li!i>i* iiiiiit tiii'ir own aini iu\f nittHiiini iiiitucu- 
Ihiis M'sutis. Otiu'i' liavc |•u^ilaa«■d thotii aiiiMdy liuiit 
:iiHi iiavc ulitaincd cvon betrer rcsuiu. And why shouldn't 
they? Tbrs(» funtliiiiieutally. an* mi 'dmiiie tliai 

ilif.v au* absolutely fool>proof. .\> a irMill, tln-y wcik 
ANYWHERE —not only in lliis roiiritiy -liul in any io«a- 
lion, l>ay aiMT day, iiittlit afti'r nlglil .iiiil uitli iiiiiazinic 
ugiilatiiy. tlicy pull in stations from the far corners of 
the earth—REGULARLY—always on the same points of 
the dial. 


Short-Wave 

RECEIVERS 

15-200 Meters 


Onb' fiaitN of the higliesi quality, buih a> llaiiunarlund 
\iirialilo condciiEter', ytc., arc iMiiployed; for we fully ap- 
|ir(‘<{Hie Unit “a short-wave receiver is no better than the 
poorest part going Into its eon struct ion." All fan.y gad- 
rets and <'nilM‘lIiNhitu‘ii(> have bevn t’liflirly reino\ed, only 
the ii)o>i fundamental tail- lu-i-e-sary for siicrf-sful opoia- 
Ihm arc ciiiijloved. You uill In* Inipro-M'd uiiii tlielv 
^lm|)Iic■ily. Vrni uil| be even more Iniiirc^sed with tiielr 
operation. TIiC'C will (unvincr yon tliat forolgij 

itTcptioii CAN In* olitalned—alul with nncnnny rrguiai ity-^ 
wiicnever tl*t*y arc on tlu- air. 

Tlie l>oeric n*(t‘i\cr-( an* availaidc in too t\jiex. i>.uh 
type nmaisting of two mo«U>|s. Tins !:h*,trifled i»oi*rle. 

both llic 2-iul>c and :i-iu1>c .. were tl(‘«lgnfd for tlinse 

NKaiitlc? wiicic fleetrii- service l> availaliU*. Tiny must 
In* uM‘d in conjunrtloii with a 8pt‘« iaily-dc'igiud hinii-iri*f 
A.O. power pack. 'Plic 2-volt batteiy f.\pi*s were designed 
for tip. rural districts. They, too. imiy bo had In ‘J and 
d-lube inudols. 

It may lie iM>ssil>le fur you to iiurdu'C ^lnlil|lr tnvlvors 
or parts for r«rivers at greatly loduted pilrc** oIm- 

vvliore. We admit tills at once. Itut uidc'S .von, Icmi. vvidi 
to join tho ranks of the ill si I lu'lone*.! and skoinbal sliort- 
vvavo fans you will ln»i<i upon the »»ffUial IPm'iIo Ueoeivors 
— Ileccivors which contain only liiglic-t .niality parts. All 
lioerle receivers arc built on beautiful, emokle-Unibind 
liiasds and licar tlio nffloial nann-plafe of tlie only lecog- 
ni/.od 1 Parle iiianiifaetHrev. All 2-tulie moilcls nu‘a^ure 
P" X X ♦ds"; .T tube iiindels In'^” t 7” \ s" 


No, 2MO 2-Tul>e 12.'nn Mile I^ocrle Receiver Completely 
)yirpd and 're-led. Slilmiiiig Weight Ilts. 00 


YOUR PRICE 

No. 2142 Complete Accessories. 

lb<. 

YOUR PRICE . 

No. 2143 d-Tutu* I merle Signal frripper Completely Wiied 
and 'rested. . " “ 


Shipping Weight 22 

.$5.38 


and 'rested. Shliiping Weight T Ihs. ClO QA 

YOUR PRICE .#14.0^ 

2145 I'oniplete .\cecSbories. Shipping Weight 

.$7.19 


No. 

IliH. 

YOUR PRICE 
No. 2174 Klecrtilled 2 -’rulie 12 ..'.mi .Mile Hocrle Receiver 
roiiipleiely Wired and Tested. Sliipping 
Weight .d llw. 0 A A 

No. 2176 '’niiiplefe Set of TuiiC' for ,\bove: l.ilher I .'iT 
and 1- ."Pi for .\.C. ulceration or 1—77 and 1—.'{7 for leaf* 
tery iiiicratiuti. 

YOUR PRICE .^laOU 

No. 2177 Klectiillcil d-TuUe l>oerle Signal tirioper 1*0111 • 
liletely Wite,| and ‘re'teiL Slilp. \Vt. 7 ll*s. C4 C OO 

No. 2t79 I'ciinplele Set of Tulics; Kithcr 1—|—57 and 
1- ."Mi fur operation or 1—7S; 1—77 and I—37 for 

tialtery th'eratbit). 0 Q 


YOUR PRICE 

No. 2149 Special Hum-Free .\.C. Tower Tink including 
Ml ItoTtitier Tube. "* Ar 

YOUR PRICE . ^imA9 

FAMOUS -- ^ 


Just Imagine ! — 2-TUBES 


m one 


GLASS BULB 


that's the 

"TWINPLEX" 


t 

S 

j 

f 

s 

t 

£ 

£ 

d F 


Oscillodyne 

1-TUBE 

WONDER SET 

1 5-200 Meters 


15 to 200 Meters 


Tlie new t.vpe 53 lnl*e makes |Hi»N|lile iliis TvrInplex ’‘ilouhle-aetlon" rC- 
reiver. Tills uibe aetnally eoiiialn> 2 separate nilies in the same glass envelope. 
Just imagine what this means! It loeaits tliat a 2-lut>e receiver can now In* 
Iniilt lor tlie |irli-e ot a l-liibi* set. 'I'lds ix exaeily vvliat liii*i lieeri <lone In Hie 
Twinplex leeelver, comparison of prices wltli tiu* imerle 2-tiilie receivers 
listed alinve will i niiiedixtely vulistanl lute tliis stat<*inent. .\nd what'^ more. 
It Hcinally i)erforni> like :i 2 -liilie .set. 'I'lie iln-iiii Is prai-ttealiy file same as 
tlie 2-tnlie liu**rle extremely simple and therefore entirely fool-proof. Yon 
will receive .-talion- which >011 never knew even e\ixt(*d liefore. We have re¬ 
ceived many letters frwu Mitlxtied nser^ of the Twinplex receiver praising H to 
the skies. And justly to. for it is a vvioideifni little set. It aflfords full band 
coverage of Iron) |.*> to 200 meters wliich inr lodes the amateur bands, police and 
airplane calls, foreign reception and numerous code stations. 

Only the finest quality paris sneh as Hammarhind variable rondeiisers. Kur/. 
Kascli liigli-nilio vernier dials, etc., are employed. .\ll tlicsc pjirf^ an* inounteil 
In a heui'l ifiil. erm kle-fini.siied metal eiiassis whleli cntirelv docs away with 
"liaiid capaeHy." 4S 

The receiver it universal In operation vvlilch means that it may be operated 
either will) batteries or with .'ll) .\.t\ short-wave power t»ack. IHO volts Is re- 
milred for the plalcs of the liit»r< anti i**'^ volts, either .\.T. or D.T.. for the 
lUaments. For a fan who is first starting in the short wave game, the Twinplex 
is the most economical receiver with which to begin. 

No. 2115 Twinplex "Iioiihle-Aetbm" .‘^hort-Wave Receiver Tompletelv Wired 
anil Tested. Including diagiaiii hut le« tubes. Shipping Weight 9 Ihs. - 

YOUR PRICE 


$ 50 


And a wonder -et it is 
:ii that! .Vlilmugh the cir¬ 
cuit tif lliix (iribiue little re¬ 
ceiver is ol the legcneiatlve 
iyi>e. it ael< like a siiper-re-> 
geiieriilive set: yet i( dtvos not 
licbmg In that class, hue to Its 
lM*cn1Iar circuit U Ims iiie sensi¬ 
tivity and self<tlvii.v of man} j anil 
even .'i-tuhe slmrt-vv.ive receivers 
Head what the editor of tl i Shoi 
Wave Craft Magazine sa.vs about tlu» 

1933. Issue: ‘'We ^6 pleased to present to our readers an entirely new 
development in radio circuits—the Oscillodyne. This circuit which is of 
the regenerative variety, acts like a super-regenerative set Itt ienaitUity 
IS tremendous. The editor, in his home on Riverside Drive, New York City in 
wn*A^co'!YffcJn'llamateurs in the midwest. USING 
ullR ground. With the ground alone, a number of Canadian 

iero ^Ln^puned’lln *"** foreign stations 

Here then is a set which brings In xfutlntis llmu-ands of mllfs away: a -et 

',V. Jr'iY'’’ .'‘Hir f.lmn^ an. 

with power fi, xpare; a x,i vvbich If .vmi do not wish extreme vllsfance will bitng 

In stations M*veral ... .. ;aviiy vvltlioiii aerial nr ground. And the 

iiiaiiy liniidreds of lestitiiniiial letters from short-wave fan- who have either hiiilt 
their own or have pitreluised them, fully substantiate Hie^o remarkablo results 
l.l-' r<*«‘eivpr ma.v he nsv,| either wltli batteries or A.f, (Nm-er paek. Ueuulres a 
Ld. tube for lottery operatlnn and a 227 for A.T, operation. Avall.'ible eliiier 
eompleiely wired ready to ii-e nr in kit form. Four t>ageii of detailed instruf- 
Hoii^ iiml dbigraiiis are ineluded with eat h set. The nltnnlnuni panel t:" high x 
oVin®* iVfT "i '•>" uidc. Shipping Weight :< ih-. 

YOUR^VrICE * One-Tube Unnder set. r-ompletely wired nn<I tebtetl Jy 

No. 2147 Offtelal tlne-Tiihe Wtuxler Set. in kit form, with detailed ronatnie- 
tion idans. shipping Weight 3 lbs. - 

YDUR PRICE.$6e35 

No. 2148 (’nmplele Acces.sorle.s. iiieludhig the fnlltwving; nne 37 tube* set of 
standard headphones; four .No. d dr>* cells: two 45-TOlt "H" batteries' .ship- 
idng Weight 22 lbs. ^ r rev 

YOUR PRICE. $5.50 


:: 

:: 

<► 


WE ISSUE NO CATALOG 
.\11 onlers an* F. f>. H. Now York. Terms: 

deposit of js n'(|iiii'e<1 with i*ver>' onh^r. 

H-iiap(*i* may be paid on ileliveiy. Deduct 2% 
if full sitnount is* scut. 


I^IIEXPAIIK r03II»AXY 

24."* Greenwich St. Dept. DC New York, N. V, 
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The Tibrary Series covers accuruiely 

every branch o/ Raiiia—aml thoreuyhiy9 tea 


Presented on this page are the new books of 
the RAOIO-CRAFl LIBRARY—the most com* 
plete and authentic set of volumes treating indi* 
vidually, imponant divisions of radio. Each book 
has been designed to give radio men the oppor¬ 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 


in these books will increase your knowledge; you 
^ill find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the sub;ea—each is thoroughly 


familiar with the field which he represents. 

This is perhaps the first real opportunity that 
vou have ever had to build a radio library of 
books that are authentic, right-up-to-the-mmute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 






v> 


\l%e 
























Book No. I 

Radio Set 
Analyzers 

And How To Uio Thom 

With Full Instructions »nd De. 

serlptions of Sot Anolyzors. 

Tubo Checkon. Oscillators, Etc. 

By L. VAN DER MEL 

This book explains thoroughly 
the operation of set analyzers, 
tube checkers, oscillators and 
other testing equipment. For 
every radio man this book Is ex¬ 
tremely helpful. It covers every 
phase of testing and elves you 
valuable short cuts; completely 
illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 


Book No. 2 

Modern Vacaam 
Tubes 

And How They Work 

With complete Technical Data an 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBER6 

SIODEUN VACUTTM TI’BES 
describes the fundamental elec¬ 
tron theory which Is the basis of 
all vacuum tube operation, and 
goes Progressively from the sim¬ 
plest two-element tubes right up 
Co the latest pentodes and thyra- 
trons. It is written In clear, 
simple language and is devoid of 
the mathematics which Is usually 
so confusing. Valuable reference 
charts and characteristic curves 
of standard and special tubes are 
to he found, also diagrams of 
sockets and Pin connections. 


Book No. 4 

Modern Radio 
Hook'Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuilt Receivers 

By R. D. WA8HBURNE 

It Is fascinating to the experi¬ 
menter. or even to the up-to-date 
Service Man. to take a (ommerclal 
set and to change it into one us¬ 
ing a famous hookup that Is not 
found in any manufactured set. 
Many excellent circuits have nev¬ 
er been commercialized, but lim¬ 
ited only to liome set builders. 
Thousands of these popular cir¬ 
cuits have been requested from 
lime to time, and in this book 
we have included over 150 cir¬ 
cuits. which include the famous 
Peridyne. Cash-Box A.C.-D.C. 
Set and others. 


Book No, 3 

The Saperheterodyne 
Book 

All About Superhoterodynot 

How They Work, How to Build 
and How to Sorvlco Thom 

By CLYDE FITCH 

There is no more fascinating a 
subject in the large array of radio 
circuits than the famous super¬ 
heterodyne circuit. Whether you 
are a Service Man or experiment¬ 
er. first-hand knowledge about the 
construction of superheterodyne re¬ 
ceivers Is very Important. The 
book on Superheterodynes gives 
underlying principles of their con¬ 
struction. right from the very first 
set made. 


Book No. 5 

How to Become a 
Radio Serrice Man 

How to Get Started and How to 
Mako Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men In 
radio today is to become a first- 
grade Service Nfan. it Is not as 
difflcult as one might believe, but 
It cannot be done in a few short 
months. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the problems of 
thousands of Service Men, this 
book deals very carefully with the 
essential stages in the prepara¬ 
tion for qualifying as a Service 
Man. 


Book No. 6 

Bringing Electric Sets 
Up to Date 

with Pontodes, Multi.Mus. Dy¬ 
namic Speakers—Completo In¬ 
formation How to Modernize 
A. C.. D. C. and Battery Oper¬ 
ated Receivers 

By CLIFFORD E. DENTON 

In this country there are over 
ten million electrically operated 
receivers that could be modern¬ 
ized—by placing In them new type 
tubes, new speaker equipment and 
other modern improvements. This 
business of Improving old sets 
can go to the experimenters and 
Service Men If they will quickly 
Jump Into action. 


Book No. 7 

Aadio Kinks and 
Wrinkles 

For Service Men and Experi¬ 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money-Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters and Service Men to 
call upon their memory for some 
short cut or radio wrinkle that 
will solve a problem quickly. In 
business, ’’short tuts" mean time 
and money saved, and to the Serv¬ 
ice &lan "time saved" means 
money earned. 


Book No. 8 

Radio Questions 
and Answers 

A Selection of the Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
come Into our editorial offices dur¬ 
ing the past two years, and only 
those whose answers would benefit 
the majority of men engaged in 
radio have been Incorporated In 
this amazing question and an¬ 
swer bo<di. A tremendously long 
list of topics Is treated. 


Book No. 9 

Aatomobilc Radio 
and Serricing 

A Completo Treatise on the Sub¬ 
ject Covering All Phases from 
Installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up and 
coming, and someone has to serv¬ 
ice them properly. It therefore 
behooves you to read this Im¬ 
mensely important new book on 
the art of Automobile Radio. The 
book is concise, and full of illus¬ 
trations. photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters: Introduction; Automo¬ 
tive Radio Installations; Complete 
Descriptions of Commercial Auto¬ 
motive Receivers: Servicing Auto¬ 
motive Receivers; The Ignition 
System: General Service Consider¬ 
ations; Effects of Temperature on 
rower Supply; Conciiislon. 


Book NO. 10 

Home Recording and 
All About It 

A Completo Treatise on Instan¬ 
taneous Recordings. Micro¬ 
phones. Recorders. Amplifiers. 
Commerciol Machines, Serv¬ 
icing, etc. 

By GEORGE i. 8ALIBA 

If there It one subject that 
is fascinating to every radio 
man, it is that of Home Re¬ 
cording. Of course, this volume 
Is not all on "Home" record¬ 
ing. but the information con¬ 
tained therein is important to 
commercial radio men, studio 
operators, engineers and others 
interested In this phase of ra¬ 
dio. 

The art of recording tr.d re¬ 
producing broadcast selections Is 
becoming more Important every 
day to radio men, experiment¬ 
ers and Service Men. Equip¬ 
ping dance halls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
amplifiers brings many extra 
dollars and often an excellent 
income. 


Beek Ne. II 

Point-to-Point Resist* 
a nee Measurements 

The Medern Method of Servic¬ 
ing Radio Receivers 

By CLIFFORD E. DENTON 

Of the difficult problems which 
i^ervire Men face today when 
repairing receivers, the greatest 
is that of replacing proper re- 
•UtKHM TaluM in wta. Thi* taak ba* 
•onina aven mora difficult whan kha value# 
of reaiatora ara unknown; and manu- 
facturara of many atandard aaka do not 
paaa thla information on to pM-vlea Men. 
In thia new book radio mao will find tha 
Information naaded to quickly place la 
rac^var ia normal oparatiof condition. 
Thla book cuta in hall tha tfma uaualiy 
raqnlrod to adjtwt tha avaraca aat. 
Sufficient apace haa baan devoted to the 
elementary problema and tha theory 
alactrielty aa it ia applied to raaiatanca 
maaauramanta ao that tha Service Man 
will hnva n comprahanaiva idea aa to how 
to overcome thia problem. 

Below you will find a partial liat of tha 
content# which will appear in thia new 
book. 

INTRODUCTION. Advantaaea of Ra- 
aiatnnea Meaauremaat Method of Serv- 
icint for Ra^ Work; Baaic Principe#: 
Xfathoda of Reaiatanca Maaturamant: 
RaaJatora In Radio Racalvera and Am- 
plihara: Poiat-to-Point Reaiatanoa- 
MMuramanta in Typical Radio Sat 
uaing Ohmroatar: RMiataaca Maaaura. 
manta uainc Modern Teeter; Routine 
Taatint where Circuit Diaeram ia AvaO- 
abla and where Raaiatanca# am Knownt 
Routine Taatinc where Circuit Dlasrnm 
ia Not Available and where Rcaiatanaee 
are Unknown; (he Relation of Voltae# 
Teetinc Methoda to Reaiatance Maaaura* 
ment: APPEN DlX. Reaiatanca Chart# 
ate. 


ALL BOOKS 
UNIFORM 


Th® bfMks in the new RADIO-CRAFT I.IRRARY are all strictly up-to-date, and written by men who 
subjects. The volumes are all uniform size. fix9 indies, and contain on an average of 50 to 
i-u Illustrations. Each book is printed on fine book paper and no expense has bet-n spared to make It 
an outstanding value, for its editorial contents as well as from the mechanical standpoint. 


Big Discount 
to You 

In order to mako It possible for everyone to buy those books, 
the fifty (501 cent price has been made uniform for all vol 
uroes. You can buy these books separately, but you should 
take advantage of our special offer: 

When Five (S) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill In the coupon at left, 
with your remittance. Checks, 
accepted 


and mall It to us together 
stamps or money orders 


Clip Coupon and Mail Today! 


6ERN8BACK PUBLICATIONS. INC., 96-98 Park Place. New Yofk, N. Y. 

I have circled below the numbers of books in the R.\DlO-CRAFT LIBRARY, which you 
■re to send me. and have deducted 20% for ordering five <5) books or more. I have included 
my remittance In full, at the price of 50c each, when less than five books are ordered. 


I 


The amount of my remittance is.-- 

Circle numbers wanted: 1 2 


I Name 

I 
I 


City _ 


....(Stamps, checks or money orders accepted.) 
4 5 6 7 8 0 10 11 


Stale .EC-6-34 I 

- 
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ORIGINAL 


All Parts Used in Majestic Receivers Have 
Been Known to Be of the Highest Quality 



REPLACEMENT PARTS 


roWKIt TKAXSFOKMKK 
(liiiHHiH 130A>-Modc>I I30--131—132 
I»rimary 115 Vcvlt TjO (\vrU» 

Srroiidury to aiioiU* tai»l>ed 

S«*c-oinljiry 5. Volt 2 Amp. 

SiMomlary 2.5 Volt 7 Amp. 

Sorinulary 2.5 Volt 3 Amp., center tapped 
Wciplit ir,t^ lb. 

Original Majestic l*urt No. 891 
MAJESTIC YOVK 

DEALER'S NET PRICE PRICE 


$5.67 


$3.45 



POWER TR.\NSFORMER 
ClmsNlH 230A 
Model 233 Comb. 
l*rlrnary llTi Volt HO O-cle 
Set'ondary to amnle reiitiT tapped 
S^Humlary ."i. Volt 2 Amp, 

Seitmilary 2.ri Volt 7 Ainp. 

Secondary 2.,^* Volt 3 .\mp. center tapped 
Weight 20 lbs. 

Original Majestie Part No. 
MAJESTIC YOl R 

DEALER'S NET PRICE PRICE 


$5.67 


$3.65 


l*«\VKK TK.WSrOR.MKK 
CliassiH 10 
Model 58—204—294 
Primary II« Volt r»ii-H0 Cycle 
Secondary to anode center tapped 
Se(ondary .*>. Volt 2 .\iiip. 

Secondary 2.."> Volt 314 .Vrap. 

Weight 4 lbs. 

Original Majeitlc Part No. 6414 
MAJESTIC YOl'R 

DEALER'S NET PRICE PRICE 


$5.67 


$3.65 



PICK I P IN PI T TR AN'S FORMER 
Model No. 155 
Weight 3 lbs. 

Original .MnJeNtic Part No. 5532 
M.A.IKSTIC 

llE AI.Eirs VO I K 

NEl- PRKE PRICE 


$1.89 


89C 


PCS If-Pi EE 
IN PI T 

TRANSFORMER 
Model No. 30 
Weight 4>4 Ihs. 
Original MaJeitie Pari 
Xo 3624 
MAJESTIC 
DEALER'S YOUR 
NET price PRICE 

$1.89 89c 


PI SII-PI I.E 
IN'PI T 

TR.AN'SFOUMEK 
Model No. 102—103 
Weight 4>^ Iba. 
Original MaJostie Par 
No. ir»5i 
MAJESTIC 
DEALER'S YOUR 
NET PRICE PRICE 

$1.89 79c 


I*FSII-PI EE 
Ol'TPl T 
TRANSFORMER 

Model 51—52 
Weight 3 lbs. 
Original Maiftstie Par 
No. 3053 
MAJESTIC 
DEALER’S YOUR 
NET PRICE PRICE 

$2.27 89c 



CON DEN SKR BA N K No. 
0 Tail. No. 716 
CONIIENSEK BANK No 
7 Tail. No. 712 
Fsed on rimssis 7011 
Weight lbs. 

MAJESTIC 
DEALER'S 
NET PRICE 


7BI’3 


7P3 


$3.95 


YOUR 

PRICE 

$1.49 


CONBENSER 

.\SSEMBE\ 

Model No. 25 and 25B 
Weight 3^ lbs. 

Original Majestie Part 
No, 5608 

MAJESTIC 

DEALER'S YOUR 
NET PRICE PRICE 

91c 69c 


BY-PASS 
CONBENSER 
ASSKMBEY 
Chaitii No. 35 
Weight 1 lb. 
Original Majestie Part 
No, 5792 
MAJESTIC 

DEALER'S YOUR 
NET PRICE PRICE 

99c 69c 


CONBENSEK 

ASSEMBI.V 


Original Majestie Part 
No. 9043 

MAJESTIC 
DEALER’S YOUR 
NET PRICE PRICE 

64c 49c 



POWER TRANSFORMER 
ChassiM 25—.Moilel No. 251—253—254 
Primary 115 Volt 60 Cycle 
Secondary lo anoilc center tapped 
Secondary 5 Vtdt 2 Amp. 

Secondary 2.5 Volt 7 Amp. 

Socoiulary 2.5 Volt 7 Amp., center tapped 
Weight 13 lbs. 

Original Majestic Tart No. 5883 
We can also supply this for 25 cycle 


MAJESTIC _ 
DEALER'S 
NET PRICE 


YOl K 

PRICE $1.95 


ORDER FROM THIS PAGE 

No orders for less than $2.00 accepted. No 
G. O. D.’s. All shipments will be forwarded by 
express collect if not sufficient postage included 
with your order. 


IIKOAB-BAN'BTKANSFOK.MKK 
ClaiNsiH No. 130.\ 
BKOAB'B.VNB 
TRANSFORMER 

Chanhlft No. no Auto Radio 
MAJESTIC 

DEALER'S V<U R 

NET PRICE PRICE 

98g 69c 

PlCKl P INPLT 

TRANSFORMER 

Model No. 101 

Weight 3 lbs. 

original Majestic Part No. 468 
MAJESTIC 

DEALER'S YOFR 

NET PRICE PRICK 

$1.89 89c 

PI SII-PI'EE 

INPI T 

TRANSFORMER 

Model 181 

Weiglu 4^ lbs. 
Orlglnui Majestic Part: 

No. 628 

MAJESTIC 

DEALER’S YOUR 

NET PRICE PRICE 

$1.39 89c i 

CONBENSEK 

B.ANK 

For No. lOOB and 90e * 

Original MaJostie Parti 

No. 1585 

MAJESTIC 

DEALER'S YOUR 

NET PRICE PRICI 

$3.75 $1.95 

CONBENSEK 

B.\NK 

..Contains 3—2 mfd... 

Original Majestie Parts 

No. 1258 

MAJESTIC 

DEALER'S YOUR 

NET PRICE PRICE 

$3.50 $1.95 

CONBENSEK BY-PASS 
ASSEMBLY 

Model No. 393 

Original Miijeiitic Part No. 9167 

MAJESTIC 

DEALER'S YOUR 

NET PRICE PRICE 

89c 69c 

BY-PASS CONBENSEK ANB 
TKK.MINAL STRIP 

ASSEiM BI.V 

CliUHsiH No. 200 

original Majestic Part No. 629S 

MAJESTIC 

DEALER'S YOUR 

NET PRICE PRICE 

49C 39C 

FILTER CliOKE 
UNIT 

Chassis No. 50 

Weight 5 lbs. 

Original Majestic Part 
No. 3051 

MAJESTIC 

DEALER’S YOUR 

NET price PRICE 

$2.43 99c 

BOlBLE CHOKE 
F4>K 90 SERIES 
9P3-9P6 power p«clc 

Weight 8 Iba. 

Original Majestie Part 
No. 281 

MAJESTIC 

DEALER'S YOUR 

NET PRICE PRICE 

$2.80 99e 

SINGLE CHOKE 
FOR 70 SERIES 
7P6-7P3 power park 

Weight 5 lbs. 

Original Majestie Part 
No. 640 

MAJESTIC 

DEALER'S YOUR 
NET PRICE PRICE 

$1.57 79c 

Do Not Write for Catalog 

WELL WORTH TRADING CO. 

Ill W. Lake St. Chicago, III. 

1 WELLWOKTIf TKABING CO., KC-.T 

1 ill W. I.4ske St., Chicago, 111. 

.[ Enclos<‘d find ?.for which ship to address below 

1 the following MAJESTIC parts:. 


Name . 

Address ... 

City .State 
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SPRING SPECIALS 


YOUR DOLLAR I COLONIAL 


-IS WORTH MORE 


'Remote Control 


When You Buy From Us AHACHMENT 


Is tlic dollar inflated? Tliese days cverybotb’ is speak* 
l!iK of Inllatioii but wily woro* about It. wbciUer the 
iloltar Is Inllaied or not it Is worth more when you buy 
fi-oiii us. The prices shown on this page are $o radically 
low that no one can possibly undersell them. Our con¬ 
sistent advertUenients Present to you each month, on 
tliis page, certain STAR (*) items whleh are not listed 
In our regular catalog. These are all specials oi ulilcli 
the small quantity on hand does not pennit us lo catalog 
them. ONCE SOLD OUT NO MORE CAN BE HAD 
AT ANY PRICE. ORDER TODAY—NOW. Order di¬ 
rect from this page and saro money. 100% satisfuctlbn 
guaranteed on every transaction. Take advantage of 
these special otters while they arc still available. STOP 
SHOPPING—WE SHOP FOR YOU AND GIVE YOU 
THE LOWEST PRICES, 

We are a wholesale house and cannot accept orders 
for less than $3.00. If C.O.D. slUpmcnt is desired, 
jdcase remit 20% of the total amount of your order, bal¬ 
ance will go forward C.O.D. 

If full ca.sh accompanies your order deduct 2% dis¬ 
count. Send money order, eertlllcd check or U.S. stamps. 

lie sure to Include sufficient extra remittance if order 
1' lo be shipped via parcel-post; any excess will be 
refunded. 





Imagine the nmrenlence of ju*t sitting back in an easy chair 
or lying in hed and nierely hy pressing a series of buttons, start 
the radln lo<atc(l in a far otT room or iilddcn away in the base¬ 
ment. Xol only mat, but selecting one of ten siatlons from a 
remote pi»l^t 'l‘hi* aliachnicnt was used on one of the Colonial 
remote coni mi sets whieb sold for about $300.00; yet you, or 
anyone at all baml.v with tools, ran aliarli It to your radio. 

You can then liide the radio in some out-of-the-way place and extend wires to any number of speakers strategically 
iorated in various Parts of your apartment. Imagine the sumrisc of your friends, or gues*s. at dinner or at special 
gatherings, when, liy merely Pressing a button. Die room is gradually flooded with beautiful music or other enter¬ 
taining program.*. 

RADIO SERVICEMEN AND CUSTOM SET BU ILDERS—H ERE IS YOUR OPPORTUNITY 

You need but mention the word.s '‘remote control” to your ciistuiiier and immediately you command hl.s entire at¬ 
tention. Yon are able to do this because the idea, to him. is new and because if immediately implies ex|>eiislre 
pqiilpnirnt. Howerer. when he is properly informed that h!$ receiver too can be adapted for remote control open- 
lion for just a few tlo'flars. hi* interest will certainly materfelize Into an order. 

Extremely Simple to Operate 

The ontflt roiiiptlse.'i two small motors (one for turning the tuning coiidensci' and the otlier the rolunie control), a 
tcn-positloii com I nut a tor switch for selecting ten different stations, a 8tep•do^vn transformer for energizing the mot ort 
and a thirteen-hiiiton control l)oard (ten button* for the ten stations, two for increasing or decreasing the volume 
and the last for silent tuning). A iiiioi light in the control board Indicates wfieii the receiver is oi>erating. 

If the shaft.s of the tuning condenser and volume control of your present receiver are at the correct distances apart, 
then you can slip this attiiehiiieni on 01 RECTLY- -\\ltm>ut any rurlher changes. With some sets it may be neccs.sary 
tn remove the volume control entirely from the chassis and mount it directly on the gear of the volume-control motor. 
Slilpplng Welgih 18 lbs. 

No. 1789 Colonial Remote Control Attachment. 

YOUR PRICE. Only 


$ 5 . 8 $ 



“^"REGENT : 


// 


FOUR 

TWO-VOLT , 

Equi-Regenerator 

SHORT-WAVE • 
RECEIVER 


The short-wave fan wiio has been iroublerl by lack of oscillation on 
certain parts of tlie wave-band covered try plng-in coils will welcome tlda 
new receiver. It employs the new S-30 tube which lias similar charao- 
terlstics lo the regular 30. except for a mneh lower internal capacity. 
Tiiis is accomplished by bringing the jilale terminal out of the top of 
the glass bulb. Tills reducllon In inlornal caiiacity. facilitate* oscilla¬ 
tion on the very low wave length* and also makes the regeneration control 
iiiurh smoother. .i\not her outstanding fe.tiure of this ret elver is that It 
airtomatlcally stahill7.es regeneration at all times keetiing tlie set below 
the point of oscillation — at which point it is most sensitive. 

Uses four lubes, namely, one 34 U.F. pcniode. two S-30’s and one 233 
power pentode output tube. In actual performance It will equal and In 
many cases even surpass five and »lx lube receivers. Three 45 V. "It” bat- 
tiries and two No. 6 dry cells are employed. These dry cells will last a 
long time licr-aiise of the low current vausiniitttimi characterislb- nf the 
tubes. Iligh-rutio vernier dial. Four pliig-in coil* tune from 15 tn ‘iOil 
meters are furnished with the set. All comiKment parts are of the hlgliesi 
quality including llumniarlund varlabie condensers. These parts are all 
mounted on a metal liuse. the front panel of .whieli i.s beautifully tlnialicd 
in iilaoiiv crystalline. Measures 7'4" x 8H" Rlilppiiig Weight 15 lbs. 

No. SW-252 4-Tube Regent Short-Wave Receiver Completely Wired. 

YOUR PRICE . $11.95 

No. SW-253 Set of Matched Tubes 1—34; 2—S-30's; 1—233. 

YOUR PRICE . $3.70 

No. SW-254 Set of Batteries 3—15 Volt Standard ' B.'' I— 22t/: Volt 
■'C.” 2 No. G Dry Cells. 

YOUR PRICE $4.34 


NEW TYPE S*30 TUBES 

ECONOMICAL OP¬ 
ERATION 

PHONES OR LOUD¬ 
SPEAKER 

LOW-LOSS PLUG-IN 
COILS 

COMPLETELY 

SHIELDED 

RANGE 15 TO 200 
METERS 



Absolutely Free! 

RADIO 

and 

Short - Wave 

TREATISE 

Kvery time a new edlilon 
of our Radio and Short 
Wave Treatise comes oif 
the press. It Is an event— 
an event of importance to 
tens of thousands of our 
customers and friends who 
have been receiving them 
regularly for many year*. 

YOU TOO WILL FIND IT INDISPENSABLE. 

This completely revised and enlarged 1934 edition 
contains ]08 solid pages of useful radio information, 
diagrams, illusiratioiis. radio kinks and real, live radio 
merchandise. 1| contains more raluable radio Informa¬ 
tion -MORE REAL LIVE "MEAT’'— than many text 
books on the subject. 

Partial List of Contents 

Chapter Two of "F'undamental Principles of Radio 
for the Beginner” — The New Tubes. Their Uses, ami 
Their Fundamental Circuits- How to .Mike Money with 
Public Address Systems — Mow to UuUd the ''ll.T.” 
Iioginner's Transmitter—How to P.uild the Famous 
Twlnplex” Short-Wave llecelvec—How to Construct 
nn Amateur Radio Transniltter—A Most .Modern and 
Omuilete Tube Chart, Including Socket Connections 
for all Tubes — Numerous Free Offers, etc. 



108 PAGES 

OVER 100 HOOK-UPS 
1500 ILLUSTRATIONS 


Write To-day 


Enclose 4c for postage. 
Treatise sent by return 
mail. 


// 



A REAL "GO-GETTER 

S-TUBE A. C. SHORT-WAVE RECEIVER 

One has to go a long w.iy to obtain another receiver which will match this one both in 
price and performance. Although it I* completely A.C. from start to flni.di. there is abso- 
lutel.v no trace at all of .\.C. hum — an accomplishment which already speaks well for the 
receiver. 

All stations come in with real, loud-speaker volum^^n a 6’’ dynamic speaker wltlcli 
is furnlklied with the receiver. regeiieratimi for C. W. reception is one of the many 

features. The receiver emplt^s 1 — 58 higli gain. U.h'. stage followeil hy a type"1kr^ereeti- 
grid detector. The detector is then resistance-coupled to the 5fi tirst audio tube «ndli*<i»ce 
to the powerful 2 \5 power output tube. It is the use of this latter tube which afTor * 
dynumic sneaker oheration. 

Only the best of Part* are empiroed; for Instance, octagonal-shaped Pltig-ln coils (2 sets, 
4 roils her set), genuine Hanimarluiid variable romdenser. siieclai vernier varliihle ron- 
<!cnser. HanunarLund U.F. chokes. IL.M.A. rolor-coded resistor*, etc. The U.F. .and de- 
lei-tor tube.* arc fully shielded as Is the specially-designed short-wave power Pack which 
enclosed in a hanilsome black, crackle-tinlsli metal hoii.sltiR. The vcrelver itself i* ron- 
strurted on a beautiful black, crackle finish chassis, .Vli tuned circuits are controlled by 
high-ratio Riirr. Kasch vernier dials. Tlie small vernier condenser aids materially in the 
separation of crowded stations Inasmuch a* it affords extremely precise tuning. Set 
measure.* 8" deep x 10^" '\lde x 7" high. Power hack measures 6^" deep x 9" wide x 
7%" high Shipping weight 20 Ihs. 

No. SW.220—Five Tube ''Go-Getter" A.C. Short Wave Receiver 
including Power Pack and Speaker but Less Tubes...,. 

No. Sw-222—Set ot Six Months* Guaranteed Tubes Comprising 1^58; 

1—57: I—56 and I—2A5. 

YOUR PRICE . . >3*4'^ 


RADIO TRADING COMPANY, 102 Park Place, New York City 
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A GOLDEN OPPORTUNITY 
FOR ALERT RADIO MEN IN 

THE NEXT GREAT INDUSTRY 


T he idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration .Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition¬ 
ing equipment has been installed in public auditoriums, theatres, studios, depart¬ 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far-sighted enough to see its advances mt and development. We quote an 
excerpt from Mr. Hugo Gernsback*s editorial which appeared in a recent issue 
of Everyday Science and Mechanics: 

"/ advise young and progressive men to go into the air- 
conditioning business during the next few years; because, 
this, without a doubt, is the coming industry in this coun¬ 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms j^l air-con¬ 
dition small houses, and even single in small 

buildings.** 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con¬ 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this business 
will probably be s.milar to the auto and radio industry, but in a few short years 
it will surpass these tw’o great fields. 





PRE- 

PUBLtCATION 

OFFER 

$4.00 


Official Air Conditioning Service Manual 


The OFFICI M. AIR CONDITIONING SERVICE MANUAL is being 
edited by L, K. Wright, who is an expert and a leading authority on air condi- 
tioning and refrigeration. He is a member of the American Society of Refrig¬ 
erating Engineers, American Society of Mechanical Engineers. National Associa¬ 
tion of Practical Refrigerating Engineers; also author of the tJ^^IeIAb 
REFRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus¬ 
trated; every modern installation and individual part carefully explained; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service dat.i. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now—increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the 
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. 

When the book comes off press, which vSiji t' no 

^5.00 a copv. YOUR ORDER TODAY BRINGS YOU A COPY FOR 54 00, 
POSTAGE PREPAID. This is our usual courtesy, prc-puhlication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of 52,00. When the book 
reaches you, you pav the other 52 . 00 , 

Here *•. some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL; 

Contents in Brief 

History of Air Conditioning; Fundamental Laws; M^hods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration; Refriger¬ 
ants: Lubricating Oils; Liquid Throttle Devices; Servicing Expansion and Float 
Valves; Servicing Refrigerating Systems; Control Devices; Therm^ynarnics 
of Air Conditioning: Weather in the United States; The F^ld of Atr Condition¬ 
ing; Insulating Materials; Heat Transmission Through ^lls: Complete Air 
Conditioning Systems; Estimating Requirements for the Home. hmaJI 2»tore. 
Restaurant; Layout of Duct Systems; Starting Up a System; 

Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elim. 
mating Devices; Portable Electric Humidifiers .ind Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems: Central Conditioning Units, etc, 

GERNSBACK PUBLICATIONS, INC. 

96-98 Park Place Nsw York, N. Y. 


352 Pages 

Over 600 Illustrations 
9" X 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 





MAIL COUPON TODAY! 


I 


GERNSBACK PUBLICATIONS RC-53i 

96-98 Park Place. New York, N, Y. 

Gentlemen: Enclosed you will find my remittance of TwoJp^I?” 
which you are to send me One Copy of the OFFICIAL AIR C N 
TIONING SERVICE MANUAL, postage prepaid, as soon as tt comes 
off the press, I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-publication price of Four Dollars. 

Name .- ' 

Address .. 

City .. St 0 te 

(Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency,I 
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This set—by actual cownt—picked up 
39 foreign and 171 domestic stations 


r - 


What will this radio get? 39 foreign 
* stations: 4l police calls: 7 aircraft 
stations; 23 American short wave sta- 
^ - dons and 100 standard broadcasts. 


Here is our finest World-Wide Radio 
. . . RCA Victor Model 140. Table 
model, handsome dcsign—complete 
with RCA Radiotrons . , . $92.50 


I S there anything more fascinating than for¬ 
eign travel? The lure of far away lands 
thrills everyone. Now, you—by the miracle 
^ of World-Wide radio—can travel around the 
globe at will. Let’s see what a day offers... 
^ You can drop in on gay Paris . . . with its 
5 night .clubs, sidewalk cafes, opera and muse- 
’ urns. Then, on to Berlin. Hear the martial 
- music of a military band. Now comes a polit¬ 
ical speaker, or delightful operatic music. 
Next ... it’s time to roam to Rome. Italy’s 
rich heritage of music manifests itself in a 
dozen delightful programs. Perhaps the Pope 
addresses the faithful throughout the world. 
Or Mussolini speaks. Now, on you go . . . 
to the other end of the world. To Sydney, 
Australia. Here’s that station using the star¬ 
tling cry of the "Kookaburra” bird as a signa¬ 
ture. Perhaps you'll want to linger a while 
"way down under” in Australia! 

But, faster thaa jt takes to tell it, you travel 


It’s a new RCA Victor Globe Trotter 
World-Wide Radio...on which you 
can get the same fascinating programs. 


back to New York. The Great White Way, 
blazing in lights, cheerful with laughter, 
aglow with rhythm, calls. You’ve traveled 
around the world in just a few hours! 

Docs this sound unbelievable? It’s true. 
The new RCA Victor World-Wide Radio 
you see above is the instrument that brings 
you this amazing new entertainment. 

This set has, by actual checked count, 
picked up clearly and w'Jth sufficient volume, 
more than 39 foreign stations and 171 do¬ 
mestic stations (which include airplane, po¬ 
lice and amateur signals). Here is a set which 
performs the way it should! Remember, when 
reception from abroad may not always, be 


available because of variation of time, or be¬ 
cause of atmospheric conditions, you still can 
enjoy domestic broadcasts. 

The RCA Victor World-Wide Radio is a 
set made with all the masterful skill of "Radio 
Headquarters". It comes as a result of long 
experimentation, careful study. It is right! See 
one ... get one at your RCA Viaor dealer’s 
today. With it an en//re world of entertain- 
.ment opens up before you. There are other 
RCA Victor World-Wide Radios 
fron: .^58^^ 

Here’s the ’’World Dial” that 
brings you everything 

On this hill-vision airplane type 
dial, extra large in size ... are 
marked the four broadcast bands 
tharbringyou all the radioranges, 
short wave and standard. On its 
face is a rnlniature map of the 
world, symbolic of "His Master's 
___ Voice" .around the globe. 

Prices fF.O.B. Camden) subject to change with- 


VICTOR WbrldrlVide Radio 

RCA VICTOR company, 1NC.» Camden, N. J. • ’’Radio Headquarters’* * A Radio Corporation of America Subsidiary 
































































